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Limiting Train Lengths 
AILROAD managers are viewing with 
apprehension the growing agitation of 
-trainmen’s organizations for legislation 
limiting the lengths of trains. Pernicious 
as “extra-crew” laws are, laws to shorten 
trains would be far worse; while the for- 
mer only put an unnecessary man on each 
train, the latter would put on entire crews. 
If such restrictions become prevalent it will 
mean that money spent in grade reductions 
and in more powerful locomotives has vir- 
tually been thrown away. The regulators 
have been clamoring for greater railroad 
efficiency, and one of the most scientific 
and productive agencies for increased effi- 
ciency is the use of larger operating units— 
larger cars and longer trains. Indeed, it 
is asserted that some of the newer lines 
would never have been built except on the 
basis of light grades, heavy engines and 
long trains. If the public will not interest 
itself in the saving of the railroad’s money, 
however, the question of safety may strike 
nearer home. Doubling the number of 
trains on a single-track railroad quadruples 
the number of meetings of trains, while 
even on double track lines the chances for 
error in judgment and disobedience are 
doubled. Moreover, it is obviously easier 
to provide one efficient crew than two. 
There are plain indications that the full- 
crew law has about run its course and that 
the public is coming to recognize it for 
-what it is, a bald attempt, hiding behind a 
false front of increased safety, to create 
unnecessary and undesirable employment 
at railroad and public expense. It is to be 
hoped that the more sinister movement for 
doing the same thing on a larger scale, by 
limiting train lengths, will be nipped in the 
bud. 


Engineers and-Military Training 
TTENTION has been called in this 
journal to the committee appointed by 

the Western Society of Engineers to con- 

sider ways and means of bringing about 
such organization as would allow the coun- 
try, in case of war, to make effective use 
of the services of engineers. Several other 
societies have been in touch with the War 
Department on this matter, but it now 
appears that little can be done until en- 
abling legislation is passed which will pro- 
vide funds for carrying on whatever work 
seems advisable. Two years ago the entire 
subject of the perfection of the military 
reserve was reported on, but Secretary 
Garrison has asked that the matter be 
restudied so that the necessary legislation 
may be framed. It was discovered that 
no funds are available for defraying the 
expense of any scheme of co-operation be- 
tween the War Department and societies 
or for enabling the department: to keep in 


touch effectively with prospective reserves. 
Moreover, there did not seem to be funds 
available even for sending to Chicago an 
officer who might confer with the officials 
of the Western Society as to the program 
which they might follow. Apparently, 
therefore, little will be done along these 
lines until Congress makes the necessary 
appropriation. However, those members 
of the Western Society of Engineers inter- 
ested propose to meet on occasion for the 
study of military engineering and to inau- 
gurate lectures and discussions, supple- 
mented by individual effort. This idea can 
be carried out by any technical organiza- 
tion and under existing conditions it is 
about all that the civilian can do unless 
he joins the regulars or the Engineer 
Corps of the State militia. It is conceiv- 
able that many men who are unwilling to 
engage in the drill required of members 
of the militia would nevertheless be will- 
ing to acquire some knowledge of military 
engineering. Certainly the Government 
would be the eventual gainer by making it 
possible to give the instruction to such 
men. 


Engineers and Campaign Collections 


T is still a long way from election day 

but an item in the week’s news suggests 
the desirability of calling attention to a 
practice which is all too prevalent in the 
fall of the year. The Appellate Division 
of a State Supreme Court has recently af- 
firmed the dismissal of the chief engineer 
of the sewer department of a large Hastern 
city on the ground that he had used his 
position to collect campaign contributions 
from the men under him in the depart- 
ment. No man with any regard for the 
ethics of his profession, or in short of any 
ethics, would stoop to such measures to in- 
trench himself in the good graces of those 
in power. The duties of the chief engineer 
of a sewer department include the super- 
vision over the design and construction of 
sewers and stop there. When an execu- 
tive descends to the practice of making 
of himself a runner for a political ring he 
disgraces the title of civil engineer. If 
the damage done were confined only to the 
chief engineer himself the result would be 
deplorable enough, but by calling upon his 
subordinates to “chip in” for the support 
of a political candidate the engineering 
executive destroys, at a single stroke, the 
morale of his entire department and 
creates, especially in the minds of the 
younger members of his staff, a distorted 
picture of the engineer’s place in the af- 
fairs of the city. There is under way 
throughout the country a concerted move- 
ment to place the engineer before the public 
in the proper light. Such incidents as the 
one cited, although ‘they are by no means 


representative, are serious obstacles in the 
securing of proper recognition for the 
technical man. 


The Critical 1 Per Cent 


HE letter by R. D. Johnson on page 

467 of this issue sets forth a situation 
that will probably cause surprise to many 
readers of the Engineering Record. Im- 
mense hydroelectric plants have followed 
one another so rapidly in recent years that 
it seemed fair to infer that every last re- 
finement was being employed to capture 
every available fraction of power, particu- 
larly since hydroelectric investments have 
not been uniformly profitable and the pos- 
sible additional 1 per cent might be 
critical—marking the success or failure of 
the enterprise. Undoubtedly the engineer- 
ing of the great plants constructed in recent 
years has been characterized by most pains- 
taking consideration of all of the factors 
influencing the hydraulic efficiency of the 
plants, but, as Mr. Johnson says, the whole 
spirit of hydraulic design has not been so 
keen for the small increments of efficiency 
as has the design of electrical machinery. 
The statement needs qualification, however, 
for certainly the turbine builders have 
watched each tenth of a per cent in rise of 
their efficiency curves. In the older plants 
—and in this category may be _ included 
practically all of those built previous to the 
year 1907—the marks of youth, in a design- 
ing sense, are plainly visible, and in these 
undoubtedly the slight changes to which 
Mr. Johnson refers would result in a con- * 
siderable increase in earning capacity. The 
same may be said of later plants of aver- 
age size. This, however, was inevitable in 
the early development of an art and while 
it may seem strange to speak of designs 
made ten years ago as being part of the 
early development of hydroelectric design 
the statement can stand when the very 
rapid progress of the last decade is taken 
into consideration. Without a doubt the 
attitude which Mr. Johnson discusses is 
rapidly disappearing and his comparison 
between the efficiency of electrical and hy- 
draulic designs should serve to impress up- 
on hydraulic engineers the need for taking 
a most serious view of the.possible de- 
crease in efficiency resultant upon errors 
in the small details. 


New Type of Filter 

IME alone will tell whether Toronto 

has acted wisely in adopting for the en- 
largement of its facilities for water puri- 
fication a comparatively new type of ap- 
paratus operating upon a principle radically 
different from anything which has seen 
service in this country. The results se- 
cured at“a:test plant with a capacity of 
500,000 imp. gal. daily, described on page” 
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464, have convinced the officials of the 
Department of Public Health that the selec- 
tion of the “drifting-sand” type of rapid 
filter for the new 60,000,000 imp. gal. per 
day installation is justified. Whatever may 
be said of the drifting-sand filter, it is 
certainly an ingenious device. The feature 
which makes it different from the common 
type of mechanical filter is that the dirty 
sand is removed, washed and replaced with- 
out interrupting the continuous operation 
of the unit, except at comparatively long 
intervals. Of course, the same result, con- 
tinuity of service, is accomplished by the 
Blaisdell sand-washing machine for filters 
of the slow-sand type, but the two processes 
have nothing else in common. In the drift- 
ing-sand filter the sand assumes the shape 
of a cone from the base of which the dirty 
grains are constantly being removed by 
an extractor which delivers to a sand- 
washer. The washed sand is discharged 
into the rapidly moving column of raw 
water and is thus carried into the top of 
the filter and deposited upon the apex of 
the cone from which it falls down along 
the sides, completing the cycle. A core of 
sand at the center of the cone remains 
constantly in place, its volume depending 
upon the angle of repose of the sand. Dur- 
ing the Toronto tests the entire filter was 
back-washed at intervals of about 8 days. 
While the test run appears to have given 
results satisfactory to the Toronto officials 
final judgment on the merits of the process 
must be withheld until the city’s large 
plant has been placed in operation. It is 
safe to say, however, that when water 
is actually being purified on a large scale 
by the drifting-sand method Toronto will 
be the Mecca of waterworks men who wish 
to keep abreast of the latest developments 
in the art. 


Misusing Brick 
LSEWHERE in this issue will be found 
an account of the Florida practice in 

the construction of brick roads—a practice 
temporarily redounding to the advantage 
of the brick manufacturers but destined 
in the end to handicap the use of this 
material. The roads are only 9 ft. wide 
and brick are laid on a sand foundation with 
a sand filler. This is another instance 
of the unintelligent commercial campaign- 
ing which has been characteristic of the 
highway field. Temporary advantage has 
commonly been the controlling motive of 
these campaigns, unlike the policy of large 
manufacturing corporations which, of late, 
have taken the stand that a purchaser could 
not buy their equipment or material unless 
it was suited to his purposes. Of course 
there are now manufacturers of road build- 
ing materials who take the same position, 
and it is possible that companies may be 
found which have always guided their sales 
policies by fundamentally sound economic 
considerations. As a generalization, how- 
ever, the indictment above expressed holds. 
Of the value of brick as a road-building 
material there is no doubt. Likewise there 
is no doubt that its misuse, as is the cur- 
rent practice in Florida, will lead to un- 
satisfactory results and the unfortunate 
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condemnation of a product which is de- 
serving of a better judgment. The lesson 
of the Florida situation is that engineers 
need to come into a larger influence in 
the highway affairs of the State. With a 
strong highway commission setting the 
standards and a survey of the State to 
locate what local road-building materials 
there may be, the people should be assured 
of a better expenditure of their moneys 
and the State of a wider development. In- 
stead of spending money foolishly on high- 
ways that need to be rebuilt in three or 
four years, and of a type by its nature 
expensive, a much larger mileage of a 
cheaper but adequate surfacing will be pro- 
vided. Mr. Foote, the author of the article 
in question, is firmly convinced that brick 
has no place at present on Florida’s roads. 
His statement is based upon familiarity 
with Florida conditions and those not cog- 
nizant of the situation can at least take 
the stand that if the brick is to be used 
it should be employed on sound engineering 
lines, with a concrete foundation and a 
cement filler. 


San Francisco’s Vote Will Decide 
the Spring Valley Purchase 


AN FRANCISCO faces a crisis in the 

question of how to secure and insure an 
adequate water supply pending the com- 
pletion of the Hetch Hetchy project. When 
the Raker bill was finally passed by Con- 
gress it was generally thought that the 
final solution of the water problem had been 
reached in the sanction of a supply from 
the Hetch Hetchy Valley. It has developed, 
however, that there are reasons why it is 
not feasible to rush the Hetch Hetchy pro- 
ject to completion, and during the period of 
years that must elapse before water can be 
brought to the city from the Sierras some 
adequate temporary source must be drawn 
upon if the growth of the residential dis- 
tricts is not to be restricted. 

Relief cannot be expected from the 
Spring Valley Water Company, which is 
now supplying the city, because there is no 
inducement for further investment in its 
system until the present situation is cleared 
up. Meanwhile the city is powerless to 
compel the company to make the exten- 
sions desired. About two years ago the 
city decided to acquire the properties of the 
Spring Valley company by condemnation. 
The most important development in the 
proceedings to date has been the certainty 
that the case would be so deeply involved 
that a settlement could not be expected for 
a long time. Before a final decision could 
be reached the city ‘would be subject to 
serious water shortage. Since deciding to 
enter the condemnation suit the city has 
spent $100,000 in making inventories and 
appraisals of those portions of the proper- 
ties considered necessary and sufficient for 
the city’s use, and has arrived at an accu- 
rate estimate of the value of the proper- 
ties required. Recent negotiations with the 
company have elicited the offer to sell these 
properties to the city for $34,500,000, there- 
by avoiding the delay and expense of a con- 
demnation suit with its uncertain outcome. 
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The Board of Supervisors has submitted 
the proposition to popular vote, which will 
be cast on April 20. 

The facts of the case are that the city 
cannot economically complete the Hetch 
Hetchy system for a number of years, and 
meantime improvements and extensions in 
the present water supply system are very 
urgently needed. The private company, 
naturally, will not make these improve- 
ments while a condemnation suit against 
its entire property is in progress. To take 
care of its needs the city, therefore, has the 
choice of developing some temporary 
source and laying its own distribution sys- 
tem, with the great expense and incon- 
venience to traffic involved, or settling the 
condemnation suit out of court. It is true 
that the distribution system of the private 
company is not now just what the city 
needs, but it is valued, in the purchase 
price being considered, at only one-tenth 
the total figure. On the other hand the 
sources which are now supplying 40,000,- 
000 gal. daily to the city could be improved 
in nine months at a cost of $4,000,000 so 
as to supply 60,000,000 gal. daily, and 
neither the original purchase of the proper- 
ties nor these improvements would increase 
the present tax rate, it is pointed out, be 
cause the receipts from water sales now 
exceed interest on $34,500,000 at 414 per 
cent, plus an annual depreciation of $250,- 
000 as well as maintenance and other 
charges. 

The private company owns seven reser- 
voirs on the best sites within the city for 
effectively maintaining the desired pres- 
sures at the various city levels, which can- 
not be duplicated. Also there are several 
large storage reservoirs on the peninsula 
which are highly desirable reserve units be- 
cause of the long conduit from the Hetch 
Hetchy valley. In short, except for parts 
of the distribution system, which are valued 
low accordingly, all the properties it is pro- 
posed to purchase would be useful auxil- 
iaries of the Hetch Hetchy system when 
finally completed. 

Arrayed on opposite sides in this issue 
are those who believe that the purchase of 
the Spring Valley system by the munici- 
pality is necessary to the proper growth of 
the city, and those who see in every move 
favoring such purchase the veiled influence 
of a corporation desiring to sell out for 
more than its holdings are worth. Natu- 
rally the latter argument is one with which 
a powerful appeal to the masses can be 
made and with strong opposition to the 
purchase there is danger that many who 
have a voice in deciding the matter may be 
prejudiced against the acquisition of the 
water system. 

The Engineering Record believes that 
public ownership of a water supply system 
is the only way to permanently insure ade- 
quate service to the modern large American 
city. Setting aside local and partisan 
views it seems perfectly clear that the right 
course to pursue in San Francisco is to 
acquire the Spring Valley system in the 
quickest way possible. The question of 
price is a very important one, but studies 
have been made for both sides by leading 
engineering experts of the United States. 
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M. M. O’Shaughnessy, city engineer of San 
Francisco, under whose supervision the ap- 
praisal for the city was made, states that 
the price under consideration is fair. 

The issue which San Francisco will face 
on April 20 is one which vitally concerns 
the future prosperity of the city. It in- 
volves a question of economics which every 
other large city of the United States, with 
one exception, has already decided in the 
affirmative. To the Engineering Record it 
seems that the purchase of the Spring Val- 
ley system by the city of San Francisco is 
the most satisfactory solution of the prob- 
lem. 


Co-operation versus Inspection 
Tyranny on Contract Work 


OMMENTING recently on an editorial 

in this journal on the mistakes and 
opportunities of the college man in con- 
struction work, one contractor remarked 
that on a small bridge contract a recent 
graduate, acting as inspector for the State, 
had cost him, without any advantage to the 
State, $15,000, while another stated that 
the “school-boy inspector” was the curse 
of public works contracts. The remarks 
are not novel; everyone familiar with con- 
struction work has heard similar ones be- 
fore, or, on account of bitter experience, 
has been impelled to make them himself. 
The occasion, however, warrants some ob- 
servations on the proper qualifications of 
inspectors. 

As a first principle it should be laid down 
that the number of inspectors having au- 
thority to interpret and enforce specifica- 
tions on any job should be limited to one, 
or, at most, to one for each main division of 
the work. Such men should be carefully 
selected and much better paid than is now 
the case. They should bring to their work 
large and detailed experience on construc- 
tion, thorough acquaintance with the types 
of men with whom they must deal, and 
proved ability in handling such men and in 
gaining their points without quarrels and 
delays. Further, such inspectors must 
have the vision, now almost universally 
lacking, to see that they are employed to 
serve the best interests of the work, and 
not to “sting” the contractor. 

To do their work satisfactorily they must 
spend their entire time on the job, mixing 
with the foremen, giving the job the bene- 
fit of their experience, helping educate the 
contractor and his force to what constitutes 
good work, showing why it is to the con- 
tractor’s advantage to do good work, and 
how such work can be done efficiently. No 
office detail, instrument work, or other in- 
terruption should be permitted to interfere 
with their duties. They should be in su- 
preme charge, under the resident engineer, 
of the important task of uniting all hands 
to produce a satisfactory result. 

‘One such man can win the confidence and 
co-opération of a contractor’s force so fully 
that better results will be secured than with 
a dozen of the “school-boy” inspectors now 
so common on public works. The construc- 
tion force comes to know that when it is 
doing its best to push the job ahead by 
proper and efficient means no one will stop 
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it for some foolish detail, questioned usually 
through ignorance on the part of the chal- 
lenger. Consequently, co-operation replaces 
strife, and the intelligent workmen of the 
contractor become assistants rather than 
enemies of the inspector. Many resident 
engineers have, it is true, followed this 
practice either through their own initia- 
tive, or because of the inspiration of an 
intelligent chief engineer. In such cases 
it will be found that this fair treatment is 
an excellent solution of most inspection 
troubles. 

It is manifestly unfair to clothe with 
authority to interfere with a contractor’s 
operations a man who has had no ex- 
perience in handling men or work, as is 
now too often done. It is evident that 
through his ignorance trifles will assume 
undue importance, and matter of moment 
be neglected. The inevitable result is to 
undermine his standing with the contractor 
and to reduce his authority to that which 
can be enforced only through constant 
petty squabbles. 

Recently a representative of this journal 
had occasion to observe conditions on Gov- 
ernment work where a large force of in- 
spectors was employed, practically one for 
each gang engaged in placing permanent 
work. Much of the time these inspectors 
could not be kept busy with their par- 
ticular duties, and consequently from their 
ranks were drawn the surveying crew and 
the clerical and drafting forces. The men 
were constantly changing duties, with the 
result that each felt qualified to “butt in” 
on any work that did not suit him, whether 
he was supposed to be inspecting it at the 
time or not. Endless confusion and dis- 
satisfaction and several lively personal 
feuds were directly traceable to this prac- 
tice. 

Such experiences emphasize the neces- 
sity of a responsible, intelligent, and, of 
necessity, properly paid head, who shall be 
in direct hourly contact with the contrac- 
tor’s forces throughout the job, if the pre- 
sent inspection problems are to be solved 
with justice to the contractor and the ulti- 
mate advantage of those who pay for engi- 
neering works. 


Shortage of Labor in England 


T is entirely obvious that when a con- 

siderable proportion of the able bodied 
men in any country are withdrawn from 
their ordinary occupations for military ser- 
vice, manufactures are of necessity seri- 
ously handicapped by lack of men. At the 
beginning of the present war the loss of 
efficient labor fell most heavily on those 
countries having compulsory service and 
England, depending on the volunteer sys- 
tem and not having a great army in the 
field, got off rather lightly. In fact the 
English manufacturers were at first dis- 
posed rather to scoff at the idea that pro- 
duction would be crippled to any serious 
extent by the war. So far as can be ascer- 


tained from the publications of the English . 


technical press, however, that advantage 
is now in a large measure lost and it is 
becoming increasingly difficult to supply 
the labor for replacing volunteers and to 
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keep up, with this shortened supply, the 
output of products vitally needed in the 
national crisis. Only within a few days 
announcement was made that the English 
Government was arranging to take over 
certain works for the supply of war ma- 
terial so as to obtain the needed output. 
Complaints are increasing in number and 
seriousness that the British labor unions 
have not risen to their full duty in the 
matter of holding up the hands of the 
Government in its desperate struggle. 

Great Britain has been unionized to an 
exceptionally great extent, particularly as 
regards the regulation of the hours of 
labor, and despite appeals from both civil 
and military authorities the unions do not 
appear to be willing to concede anything 
important in the way of working over time, 
while still actively pressing in many in- 
stances for increase of wages. A special 
appeal was made to avoid, in case of dis- 
pute, stoppage of work on tasks in which 
the Government was concerned and a com- 
mission was nominated by the Government 
to investigate and deal with any complaints 
that might arise. It is certain that for the 
successful prosecution of the war the out- 
put of material must not only be main- 
tained but be greatly increased as the 
armies grow larger and the struggle more 
strenuous, and this can only be done by 
the most earnest endeavor on the part of 
both laborers and employers. The volume 
of orders for war materials of all kinds 
placed in this country is sufficient evidence 
that the foreign output cannot be pushed 
to an adequate amount. Some slow-going 
industries are, of course, very little affected, 
but the lack of men and specially skilled 
men is evidently becoming seriously felt 

When a nation is in the throes of a 
terrific struggle for the maintenance of its 
place upon the earth it is evidently the duty 
of all its citizens to come to the rescue as 
best they can, the laborers by redoubled 
efforts and employers by meeting all rea- 
sonable requirements as to wages. How 
the adjustment of their mutual interests 
shall be made seems to be the chief diffi- 
culty, but it is certain that the lessening 
of industrial activity will be costly to 
England. In such a crisis the command- 
eering of necessary facilities by the Gov- 
ernment seems to be the necessary step 
in case less vigorous measures fail to pro- 
duce results. The conditions existing in 
England must of necessity prevail also in 
other warring countries. So nearly as the 
data at hand permit computation, between 
five and six million men are in the list of 
those killed, wounded or missing, and at 
least as many more are at the front. Sub- 
traction of this huge number from the list 
of active workers, bearing in mind that the 
soldiery are taken from men at the most 
efficient age, of necessity produces grave 
industrial results and the situation must 
be met by vigorous measures. The burdens 
of war have to fall upon those who are 
not at the front in the form of great, even 
if not dangerous, efforts to keep the coun- 
try’s machinery running and its industries 
at a point where they can meet necessary 
requirements. 
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Short Subway Section in New York Involves Many 


Difficulties of Design 


Both Steel-Bent Construction and Cast-Iron Tubes Used Where Line Swings from Broadway to 
Church Street at Vesey Street — Conflict with Possible Skyscraper on Astor House Site Avoided 


By JULIUS GLASER 


Acting Designing Engineer, Public Service Commission, First District, New York 


NVOLVED in the design of section 1A, 

route 5, of the dual subway system of 
New York City were (1) the swinging of 
the line from one street to another parallel 
thoroughfare in the heart of the skyscraper 
district and the taking of as little private 
property as consistent with good alignment; 
(2) the use of single-deck and special dou- 
ble-deck steel-bent construction and of cast- 
iron tube tunnels; (3) the need of provi- 
sion of ventilation, and (4) the necessity for 
supporting buildings over the subway and 
for underpinning foundations. There are 
present nearly all of the different condi- 
tions that usually confront the subway en- 
gineer, and in one of the shortest sections 
of the system. The section extends from a 
point in Church Street just south of Fulton 
Street to a point in Broadway just north 
of Barclay Street, passing under St. Paul’s 
vestry house and cemetery, Vesey Street 
and the Astor House. The section is 1030 
ft. long. 

From an operating point of view it would 
seem that the connection between Church 
Street and Broadway should be more diag- 
onal, with larger radii than shown on the 
accompanying drawing. In order to obtain 
easements at reasonable terms through St. 
Paul’s churchyard, however, the subway 
had to be kept out of the cemetery as much 
as possible. The property occupied by the 
Astor House is owned by two different 
branches of the Astor family and the sharp 
curve from Vesey Street into Broadway is 
the result of confining the negotiations to 
only one of the owners. Besides these con- 
siderations, it was also necessary so to 
space the tracks that foundations for future 
buildings could be built between them and 
at the corners of the plots. The grades 
were dictated by the depth necessary to go 
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below the Astor House, so that the tunnel 
would not interfere with a future basement 
and sub-basement. 


STEEL-BENT CONSTRUCTION 


The single-deck steel-bent construction ex- 
tends 230 ft. northward from the south end 
of the section, the northerly 85 ft. of which 
are single-track and the rest double-track 
construction. The double-track portion is 
wider than necessary for operation, and is 
intended to act as a reservoir for ventilat- 
ing purposes. The approach of a train in 
the tube pushes the air into this reservoir 
and forces it through the grating into the 
street, fresh air entering at the stations. 

The single-track steel-bent construction 
is the simplest structure encountered. One 
of the illustrations gives the assumptions 
of loads and their application. On the roof 
there is assumed a live load of 600 lb. per 
square foot from surface cars and other 
moving loads, plus a dead load, consisting 
of the weight of the steel roof beams, con- 
crete arches, earth backfill and street pav- 
ing, estimated at an average weight of 100 
lb. per square foot. The side walls are 
calculated to resist the horizontal compo- 
nent of the weight of the earth at any 
point. This is assumed to be one-third of 
the vertical pressure. They must also re- 
sist a water pressure depending on the rela- 
tion of the structure to mean high water. 
The invert is figured to distribute uniform- 
ly, over the entire bottom, the dead load on 
the roof plus the weight of the side walls. 
The roof and invert are figured as simple- 
span beams, while the side walls are calcu- 
lated not only as simple beams to resist 
the side pressure, but also as columns to 
carry the roof load. The fiber stresses used 
throughout, except for elevated column sup- 
ports and construction carrying buildings, 
are as given in the table. The high unit 
stresses were used because of the excessive 
live loads assumed. 


SPECIAL DOUBLE-DECK SECTION 


Just north of section 1A, on section 2, 
is the City Hall Station, a two-level ter- 
minal, where the lower tracks are discon- 
tinued and the upper ones proceed, via 
section 1A, to Brooklyn. There is a possi- 
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CURVES OF VARIOUS RADII WERE REQUIRED TO FIT GROUND BEST 


bility, however, that it may be desired to 
reverse the conditions and connect the lower 
tracks with the Brooklyn line. To provide 
for this contingency the special steel-bent 
portion of the subway at the north end of 
section 1A is built with two decks or floors. 
By bracing the side-wall columns with struts 
13 ft. 2 in. above the lower base of rail, 
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ASSUMED LOADING ON BENT CONSTRUCTION 


and removing the upper track floor, the 
trains from Brooklyn can use the lower 
level of the City Hall Station. The design 
for this section is the same as that de- 
scribed previously, except that the side 
walls are figured for the worst of two con- 
ditions: one with the upper track floor in 
place, and the other with the struts in place 
and floor removed. This special steel-bent 
construction is 280 ft. long, the difference 
in the two levels varying and the two com- 
ing together at the beginning of the tube 
section. 

The steel-bent construction is water- 
proofed on the bottom and sides to a point 
2 ft. above mean high water by two layers of 
brick laid in asphalt mastic and two-ply 
waterproofing consisting of felt and coal tar 
pitch. Above this point on the side walls 
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water-admitting cracks are prevented by 
*g-in. longitudinal rods laid continuously 
outside of the steel. The roof is water- 
proofed by three-ply felt and pitch. The 
waterproofing on the bottom is protected 
by 6 in. of concrete and that on the sides 
and roof by 4 in. 


CAST-IRON TUBE TUNNELS 


Cast-iron tube tunnels connect the steel- 
bent types of construction, as shown in the 
plan. This construction is entirely on 
curves; these are circular in the main, with 
radii as shown, but in order to fit the 
ground to best advantage it was necessary 
to compound the easterly track with a 
stretch of 200-ft. radius at the Broadway 
-end and another of 300-ft. radius at the 
Church Street end. There is also a 75-ft. 
transition curve in the westerly track west 
of the fan chamber on Vesey Street. The 
tunnels are composed of rings 1 ft. 10 in. 
wide and 20 ft. in diameter. The curva- 
ture was accomplished by taper rings and 
straight rings. Besides the curvature in 
the alignment it was necessary to change 
the grade under the Astor House. This 
was done by inserting taper rings in place 
of some of the straight pieces, thereby 
changing the direction of the vertical tan- 
gents without impairing the correct curva- 
ture of the alignment. The strength of 
this tube is somewhat in excess of the re- 
quirements, since it has the same resistance 
as the tube under the Harlem River. That 
tube was figured for a 50-ft. head of water 
and the resultant thickness of the cast iron 
was considered the minimum consistent 
with good practice. 


FAN CHAMBER 


Where the curves reverse in Vesey Street 
is located a fan chamber. This chamber 
‘was designed to accommodate four fans 
capable of discharging 10,000 cu. ft. of air 
per 100 ft. of grating per minute. The 
function of these fans is to renew the air 
in the subway during the summer nights 
when the traffic is at a minimum and train 
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CAST-IRON TUBE ERECTOR AND METHOD OF FILLING AROUND TUBES 


action cannot be depended on to force the 
air out of the grating at the south end of 
the section. The fans will also be operated 
in case the trains are stalled, due to acci- 
dent, or in case of fire, to remove smoke and 
gases. 

This plant, operating at its full capacity, 
will renew the air in this section in ten 
minutes. The sump and pump chamber, 
located between the tubes at the lowest 
point of the section, drains the entire sec- 
tion in case water should find its way in 
through the ventilating gratings or a leak 
in the waterproofing. There is also an 
emergency exit from the fan chamber to 
the north side of Vesey Street. This exit 
is located on the sidewalk near the curb 
and is reached by means of ladders from 
the subway. 

Columns supporting the elevated railroad 
structure on Church Street and not located 
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Section A-A through Fan Chamber 


LL WIDTH OF VESEY STREET 


directly on the subway are underpinned to 
subgrade; those which have to be carried 
on the roof are taken care of by special 
girders and columns, designed in accord- 
ance with stresses approved by the elevated 
railroad company. 

When it is necessary to support a build- 
ing or underpin a foundation in a manner 
out of the ordinary, the contractor submits 
a scheme, which is examined and passed 
upon by the engineering department of the 
Public Service Commission. This consists 
mainly of investigating the safety of the 


’ building during construction, taking into 


consideration the strength of the materials 
used and their conformity to the require- 
ments of the Building Department, and 
whether or not the underpinning brings un- 
due pressure on the subway structure after 
completion. In this section there are two 
buildings which had to be considered in 
this way—the St. Paul’s vestry house and 
the Evening Post Building. 


SUPPORTING ST. PAUL’S VESTRY HOUSE 


St. Paul’s vestry house, on Church Street 
between Fulton and Vesey Streets, had to 
be supported before the excavation under it 
was begun, because the excavation came so 
close under the walls that ground was like- 
ly to be lost under the footings. The con- 
tractor proposed to anchor continuous, long- 
itudinal, latticed girders against the walls 
to be supported; then excavate 5-ft. square 
pits under the walls, where possible, and 
along the lines of the subway to subgrade 
or until he struck water, from which point 
piles were to be sunk below subgrade and 
the pits filled with concrete, forming piers 
on which the walls would rest. The func- 
tion of the longitudinal girders was to carry 
the load of the walls from pier to pier. In 
this manner the piers could be built at con- 
venient points, one at a time, without shor- 
ing the building. Finally, latticed cross 
girders were to be inserted over the top 
line of the subway, resting on those piers 
built along the side lines. These girders 
were to support those walls which came 
directly on the subway. 

The general scheme of this proposition 
fulfilled the first two conditions previously 
mentioned, namely, the safety of the build- 
ing and the pressure on the subway. Ex- 
ception was taken to the sinking of piles 
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Basement level of Astor House 


Scheme 1—Caisson Walls Between Tubes 


Scheme 2—Caisson Piers Under Tubes 


Bh KKM MIS 


VoL. 71, No. 15 


Scheme 3—Concrete Piles Under Tubes 


THREE DESIGNS FOR PROTECTION OF TUBES AGAINST POSSIBLE FUTURE EXCAVATION FOR SKYSCRAPER ON ASTOR HOUSE SITE 
Scheme 2 was adopted as the most economical compatible with good practice ‘ 


under some piers and not under others, 
however, and also to be latticed cross 
girders which would support those walls 
located directly over the subway. It was 
ordered that all piers be built to subgrade, 
because the contractor’s method did not 
equalize the pressure on the ground and it 
was feared that unequal settlement might 
crack the walls of the building. The cross 
girders had to be redesigned and changed 
to plate girders for proper strength and 
conformity to the building law. The piers 
and girders were then rearranged in the 
interests of economy. 


UNDERPINNING THE EVENING POST 
BUILDING 


The Evening Post Building, fifteen stories 
high, is located just west of the fan cham- 
ber, and its foundations were endangered 
by the excavation for the subway. The con- 
tractor’s scheme in this case fulfilled all 
conditions except that of undue pressure on 
the subway. 

It is best to describe this underpinning 
by reference to the accompanying drawing, 
which was finally adopted, and then point 
out wherein it differs from the original 
proposal. The 30-in. girders are placed on 
top of 20-in. grillage beams, and anchored 
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securely to them. Next, concrete piers 5 
ft. square are built, reinforced by 6-in. steel 
beams on the side nearest the tubes. These 
piers act not only as underpinning for 
the building foundation, but also as rein- 
forced-concrete beams, protecting the tubes 
from undue pressure. The function of the 
30-in. girders is to distribute the load of 
the footings to the adjacent soil, while the 
pier is being built beneath. 

The contractor’s drawings showed the 
piers built only to the water level on piles. 
While this would have underpinned the foot- 
ing safely, it would not have prevented the 
pressure of the footing behind the pier 
from coming on the subway. 


DESIGNING FOR POSSIBLE SKYSCRAPER ON 
ASTOR HOUSE PLOT 


Special provision has been made at this 
time for the possible future erection of a 
tall building on the site now occupied by 
the Astor House, with sub-basements and 
foundations extending below the subway 
tubes, so that it will not be difficult to keep 
trains safely in operation during the con- 
struction of such a building. The tubes 
are supported in such a way that excavation 
carried on at any point in their vicinity will 
not disturb them. Three schemes were 
proposed. Following is a description of 
each, after which their relative merits will 
be discussed. 

One of the drawings shows the first 
scheme. Three walls were to be sunk to 
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Junction of Steel Bent Section 
and Tube Construction 


JUNCTION OF TUBE AND BENT CONSTRUCTION IN CHURCH STREET 
The design was complicated by the necessity for supporting the elevated railroad structure 


bedrock,, one on each side and one between 
the tubes. They were to be continuous and 
extend a little above the tops of the tubes, 
protecting them while excavation is car- 
ried on outside of this inclosure. The sec- 
ond scheme, which is the one adopted, con- 
sists of sinking to rock 4 x 8-ft. caisson 
piers, about 35 ft. on centers, along the 
center lines of the tubes, with 30-in. girders 
from pier to pier. These girders, covered 
by concrete, form a continuous cradle on 
which the tubes are built. The third 
scheme contemplated sinking concrete piles 
about 5 ft. on centers in each direction and 
supporting the tubes on the concrete sad- 
dles forming the caps of the piles. 

The only advantage of this last scheme 
was low cost, which was estimated at $22,- 
000. If the excavation was carried on far 
below the tubes, the piles, acting as long 
columns, would have to be braced. The 
tubes themselves would have to act as beams 
spanning from saddle to saddle, and the 
basement of a future building under the 
tubes would be cut up by these piles. The 
second scheme was estimated at $46,000. 
The tubes, being supported on a continuous 
cradle would receive no extra stress, and the 
spacing of the piers would not spoil a future 
basement. The first plan would fully pro- 
tect the tubes, because all excavation 
must be done outside of the exterior walls. 
Its cost would be $250,000, but the walls 
would serve as underpinning for the pres- 
ent building by placing girders spanning 
from wall to wall above the lines of tubes 
under the building walls. The availability 
of the caisson walls for future building 
foundations would have reduced the cost of 
easement, which might be an argument for 
this scheme. On the other hand the entire 
corner of the plot would have been cut off 
for basement purposes. The second scheme, 
from an engineering point of view, was the 
most economical consistent with good con- 
struction. 

Within the last month, since the writing 
of this article, a contract has been let for 
the construction of such a skyscraper as 
was provided for on this site. 

In the two-track construction at the south 
end of the section there are twenty ducts 
for the power cables on each side of the 
subway, so arranged that their bank forms 
a walk for passengers to be used when 
trains are stalled between stations. These 
ducts have been split up into four banks of 
ten ducts each in the cast-iron tubes, be- 
cause this is the most economical arrange- 
ment for this section. At the north end of 
the section the ducts are brought together 
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again and massed in the center of the 
structure in order to save the excavation 
required if they were banked on the sides, 
as in the first case. The ducts are dis- 
tributed in manholes located at the extremi- 
ties of the cast-iron tube construction. 

The estimated cost of section 1A is 
$1,104,00. The contract was let to the low- 
est bidder, Frederick L. Cranford, Inc., of 
New York City, for $982,000, the bids 
ranging from this figure up to $1,564,000 
among nine contractors. There will be 
44,500 cu. yd. of excavation. The principal 
items of material are 9300 cu. yd. of con- 
crete, 800 tons of steel and 4350 tons of 
cast iron. 

The design of the section was supervised 
by the writer in the engineering depart- 
ment of the New York Public Service Com- 
mission, First District, of which Alfred 
Craven is chief engineer; Robert Ridgway, 
engineer of subway construction; Daniel L. 
Turner, deputy engineer of subway con- 
struction, and Sverre Dahm, principal as- 
sistant engineer. 


Track Concreting Costs Vary 
with Mixing Methods 


Comparative Figures for Batch Machine, Con- 
tinuous Mixer and Hand Mixing for Pavement 
of Street Railway Right of Way 


By S. GAUSMANN 
Formerly Roadmaster of Surface Lines, Brooklyn 
Rapid Transit Company, New York 


HE following costs of concreting in 

connection with paving between modern 
street railway tracks are based on doing 
work with no car interference. These costs 
will be somewhat increased under car 
operation, with machines outside the 
tracks, or decreased with machines of 
larger capacity. 

The freight rates for hauling machines 
to and from work are in accordance with 
rates approved by the Public Service Com- 
mission of the State of New York, First 
District, and include the total cost of main- 
tenance of the car equipment, cost of track- 
age and overhead line rights and office ex- 
penses of the freight department. These 
rates vary according to the length of haul, 
the figures given being for an average haul. 
This haulage cost would be considerably 
reduced where the track department does 
its own handling of material, etc., and 
wheré only the wages of crews are charged 
against it instead of having the freight de- 
partment make a general charge per car- 
mile. 

Cost WITH BATCH MIXER 


The batch mixer, for which the follow- 
ing costs for operation are given, is of 0.5 


cu. yd. capacity. It can be bought for 
$1300, mounted on a car, and is electrically 
operated as to mixing only, so that it must 
be hauled to and from the work daily. 

The number of men employed and their 
rates per hour in operating a machine of 
this character are: One assistant foreman, 
25 cents; one operator, 25 cents; four la- 
borers, 20 cents; six laborers, 18 cents; 
fourteen laborers, 16 cents; one checker of 
time and material, 15 cents, or a total cost 
of $47.50 for one day of ten hours. This 
cost is distributed to the various opera- 
tions as shown in Table 1. 


TABLE 1.—CosT PER DAY FOR GANG ON ONE BATCH 
MACHINE 


Operation of the machine.............:.... $2.50 
Watching mix and dumping tence are 4.25 
Handling material to the machine........... 13.50 
Removing and placing the track............ 22.10 
Ramming and tamping under the rail........ 3.85 
CHECK Ing fii sis ave. 0 eh aris als ot a eee 1.50 
$47.70 

Add other charges: 
Overtime for cleaning) 22).cr eens $0.90 
Interest on' investment. jenepelesein a ee 58 
Ereizght to and from ‘work =e. een 6.25 
Lubricants, repairs and incidentals........ 2.33 
$10.06 
Y ole) rE Ne org Cas Ale $57.76 


A gang of this size will average in a ten- 
hour day approximately 675 ft. of single 
track with concrete 7 in. deep. The area, 
with 6 x 8-in. x 8-ft. ties spaced 2 ft. cen- 
ter to center is equal to 94.22 cu. yd., mak- 
ing the unit cost $0.613 per cubic yard, ex- 
clusive of material. 


Cost WITH CONTINUOUS MIXER 


A good continuous mixer of a standard 
make can be purchased for $560. Although 
such mixers are supplied on wheels for use 
at the side of the track, a good car with 
old pony wheels and a wooden frame can 
be made for approximately $30, thus bring- 
ing the total cost to less than $590. This 
cost is for a gasoline-operated machine, 
but an electrically operated one is prefer- 
able. Provided an old motor is obtainable, 
the first cost will vary but little from gaso- 
line, whereas the cost of operation will be 
less. 

As a machine of this kind is easily 
derailed it need not be removed from the 
street daily, and can be left on the work 
continuously ready for use at any time, 
with no outlay for freight charges until it 
is required at other points. 

The number of men employed, and their 
rates per hour, in operating one of these 
machines are: One assistant foreman, 25 
cents; one operator, 25 cents; two laborers, 
20 cents; three laborers, 18 cents; eight 
laborers, 16 cents; one checker of time and 
material, 15 cents, or a total cost of $28.70 
for a ten-hour day. This cost is distrib- 


uted to the various operations as shown 
in Table 2. 


TABLE 2.—CostT PHR Day ror GANG ON CONTINUOUS 
MIXER 


Operation Of MAaChinG feiss «ever s saucerst-te ote $2.50 
Handling megterial to machine............. 10.20 
Distributing in’ track Silage hace fae nee es 12.10 
Ramming and tamping under rail 2.40 
CROCE ho) asc hac. cia credo e Mere coscsceine Senate. o 1.50 
$28.70 

Add other charges: 
Overtime) for cleaning. ..m ccs eee $0.50 
hnterest: on) in Vvestnien tence cr ecrorenetane .26 
Mreteht to ands from) workuctunk vere sc ste 1.25 
Gasoline, oil and repairs.........:...... 2.25 
$4.26 
LOCAL es co Nae ener Ma ete ete ae ce eiiees $32.96 


This gang will average 430 ft. of single 
track per ten-hour day, with concrete 7 in. 
deep. This area, with 6x 8-inx 8-ft. ties 
spaced 2 ft. center to center is equivalent 
to 60.054 cu. yd., making the unit cost 
$0.5488 per cubic yard, exclusive of ma- 
terial. 

MIxING BY HAND 


Of course, in mixing by hand the number 
of men employed may vary, but for an 
illustration we may assume that as many 
are employed as on the continuous mixer, 
exclusive of the operator. The cost then 
would be distributed to the various opera- 
tions as follows: 


TABLE 3.—MIXING By HAND 


Distributing material and mixing.......... $10.50 
Distributingim the track 2. ccs tee awe ¢ 11.80 
Ramming and tamping under the rail...... 2.40 
CROCK S Fir fel tic ta nie aks. Uivlone ciels woUie: Cinae www Witte 1:50 

$26.20 


This number of men in a ten-hour day 
will average 225 ft. of single track with 
concrete 7 in. deep which, with 6x 8-in, x 
8-ft. ties spaced 2 ft. center to center, 
amounts to 32.77 cu. yd., equivalent to a 
unit cost of 80 cents per cubic yard. 

The foregoing figures were obtained 
from many years’ experience in this line 
and from carefully collected data. While 
they may not apply to all locations, the 
costs can be easily adjusted to meet any 
conditions from the information given. 


Tests of Six Types of Reinforced- 
Concrete Fence Posts 


IX TYPES of reinforced-concrete fence 

posts have been tested under the direc- 
tion of the committee on signs, fences and 
crossings of the American Railway Engi- 
neering Association. All posts were made 
of 1:2:4 concrete, using broken stone or 
gravel aggregate not more than % in. in 
size, and were about one year old when 
tested. Two round, one square, one half- 
round, one T-shaped, one triangular sec- 
tion were used, all 7 ft. long, all of taper- 
ing outline except the last. The reinforce- 
ment consisted of various sizes of steel 
wire or rods, and the lateral dimensions 
varied from 5 to 61% in. at the base to 3 
or 41% in. at the top. Impact, cross-bend- 
ing and cantilever bending tests were 
made. The best results in all cases were 
given by the round tapering post 5% in. 
in diameter at the base and 4 in. in diam- 
eter at the top, reinforced with six No. 8 
wires. The other smaller circular post 
reinforced with five wires also gave very 
good results. The tests indicated that this 
form of post, with several reinforcing 
wires, or the T-form with three 14-in. rods, 
was the strongest and most reliable. 
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Misuse of a Good Paving Material Is Detrimen- 
tal to Florida Road Development 


Brick Roads Only Nine Feet Wide, Laid on Sand Foundation 
with Sand Filler, Rapidly Become Rough and Require Relaying 


By CHARLES E. FOOTE 
Lately with Florida Good Roads Association 


66 HEN you begin to talk about con- 
crete foundations for brick roads 

in Florida you are simply trying to kill 
brick as a road material,” was the remark 
of the representative in Florida of large 
brick manufacturing interests who sell most 
of the brick that goes on Florida highways. 
A careful investigation showed the ac- 
curacy of the statement. Any material 


which will make a foundation will receive 
and maintain a surfacing much less expen- 
sive than brick, and brick will naturally 
cease to be used on Florida roads. 


EXTENT OF BRICK ROADS 


There is a considerable mileage of brick 
roads in Florida, most of it, however, in 
widely separated sections. Duval county 
has brick roads leading in four or five di- 
rections from Jacksonville to adjoining 
county lines or nearly so. St. Johns coun- 
ty has a brick road extending practically the 
entire length of the county, from Duval 
county on the north, through St. Augus- 
tine, the county seat, to Volusia county on 
the south. This forms part of the Quebec 
and Miami highway. Seminole county has 
several brick roads branching out in differ- 
ent directions from Sanford for different 
distances; Alachua county has several sec- 
tions of brick roads which radiate from 
Gainesville, and Hillsboro county probably 
has, or will have, a greater mileage of brick 
roads than any of the other counties when 
its system of highways is completed, and 
the balance of the proceeds of a million- 
dollar bond issue expended. There are also 
numerous other counties and road districts 


where short stretches of brick road have 
been constructed. 

In Duval county most of the brick roads 
are built 14 or 16 ft. wide. In Hillsboro 
county about one-third of the mileage is 
16 ft. wide—in some cases wider, in the 
small villages through which the roads pass. 
But by far the greatest mileage of brick 
roads in Florida is constructed to a width 
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FLORIDA’S PRIMITIVE METHODS OF ROAD-BUILDING ALLOW BRICK TO BE LAID ON SAND 
FOUNDATION WITH A SAND FILLER BETWEEN JOINTS 


of 9 ft., and, except in rare instances, with- 
out turnouts. 

The construction of these brick roads is 
exceedingly primitive. The soil is usually 
a very fine sand. A recent test of the sand 
in what appeared to be an average locality, 
showed that about 75 per cent of it would 
go through an 80-mesh sieve. Generally the 
sand is sharp, and compacts readily when 
saturated with water. When dry it is loose 
and hard to travel over, either with vehicle 
or on foot. 

The topography of the country is so near- 
ly level that little grading is necessary. In 
very low places fills are made so as to bring 
the surface above an ordinary high water 
line, but instances are numerous where, 
after a succession of rains, the water cov- 
ers the road for days at a time. 

The brick is laid directly on a sand sub- 
grade. This subgrade is prepared by thor- 
oughly saturating the sand, and rolling. 
This compacting is supposed to be per- 
formed with at least a 10-ton roller, but in- 
stances are numerous in which the authori- 
ties have been convinced by the contractors 
that it was neither necessary nor desirable 
to have the subgrade so heavily rolled. In 
a section of Alachua county a contract was 


held up nearly two years because an engi- 
neer insisted that the subgrade must sus- 
tain a 10-ton roller. 

In the earlier construction, the curb con- 
sisted of a row of bricks laid lengthwise 
with the road, kept in place by a 2-in. plank, 
which was supported by stakes driven into 
the sand. In most of the recent construc- 
tion a concrete curb is employed. This 
concrete curb is made at central plants, of 
which there are two or three in the State, 
principally at Jacksonville and Tampa. It 
is made in sections about 5 ft. long, and is. 
set 18 to 20 in. in the sand, the top being 
flush with the surface of the brick. 

The brick is placed on the sand subgrade, 
and between the curbs. The brick is of the 
usual shape and size of paving block, but 
without lugs, or other device for maintain- 
ing uniform spaces. They are laid flat, and 
somewhat separated so that a sand filler 
can be broomed in between them. 


LIFE OF ROADS 


When properly constructed these roads 
last for two or three years without much 
expense for repair or maintenance. During 
that time, however, the periodical torrential 
rains of the region beating down on the 
brick, force quantities of water through the 
sand filler into the subgrade, gradually dis- 
integrating and weakening it in spots, so 
that the surface becomes wavy. Traffic in- 
tensifies this condition, until, if the road is 
to be kept in good condition, it becomes 
necessary to take up the brick, prepare a 
new subgrade, and relay the surface, all at 
an expense approximating 30 to 35 per cent 
of the entire original cost of the road. In 
Seminole county the statement was made 
than 31% miles of a 7-mile stretch of road 
had to be taken up and relaid before the 
end of the first season. By some, the rea- 
son was given as the excessive rains; by 
others the imperfect original compacting of 
the subgrade; still others claimed that the 
ruts in the old sand road had not been 
properly filled in. 

Riding over these brick roads, especially 
after a shower or jn the early morning, one 
is impressed with the fact that from a quar- 
ter to a half of the brick are soft; what 
would be called “culls,” if submitted to 
standard tests. The fact that few counties 
in Florida employ a county highway engi- 
neer is, of course, responsible for this con- 
dition. 

Cost 


The average cost of these 9-ft. brick-on- 
sand roads is stated at about $1000 per 
mile per foot of width; with the addition 
of the concrete flush curb about $1500 per 
mile is added, making the cost of the road 
approximately $2 per square yard. This 
figure was given by William Pannill, 
the representative of brick interests pre- 
viously mentioned. Mr. Pannill also stated 
that most of the brick used in the construc- 
tion of Florida roads comes from Augusta, 
Ga., Birmingham, Ala., and Chattanooga, 
Tenn. 

A regular publicity propaganda is main- 
tained by the brick interests in the various 
sections of Florida where good roads senti- 
ment is strongest. Inspired newspaper ar- 
ticles stating the advantages of brick for 
roads are so worded and carry such an im- 
pression that in some instances county 
commissioners have been obliged to declare 
themselves in favor of brick to save bond 
issues from defeat. 

Brick roads, however, are about the least 
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economical and the least logical that coun- 
ties and road districts in Florida can put 
down. While from 50 to 75 per cent of the 
brick block will last for years, the original 
cost is high, and the numerous relayings 
make the upkeep very expensive. The idea 
of bonding practically to the limit to build 
a few miles of road when many miles are 
needed ; and when the greater mileage could 
be built of a material which will last as long 
as the brick and without the excessive cost 
of maintenance, does not appeal to the 
fiduciary sense of the practical observer. 
Spending $2 a square yard on a pavement 
for county roads, except those in the vicin- 
ity of the largest cities in the country, is 
practically unheard of in any other State. 


DANGERS OF NINE-FooT Roap 


The 9-ft. road constitutes a constant 
menace, and has been demonstrated to be 
exceedingly dangerous. The sand _ shoul- 
ders are usually originally compacted; but 
as soon as they dry out they are again the 
same soft sand. Careful driving keeps an 
automobile on a strip of 9-ft. paving, but 
even a slight variation, or a trifling irregu- 
larity of the steering apparatus, and one 
front wheel strikes the soft sand with dis- 
astrous results. Few machines and few 
drivers, going at a rate of speed natural to 
be taken on a brick road, can stand the 
strain of getting a wheel off the paved strip. 
The wheel, plowing into the soft sand, will 
almost invariably take the steering wheel 
out of the hands of the driver, or will break 
the steering apparatus, and either ditch or 
upset the car. Examples of this are 
numerous. 

The passing of automobiles on these 9-ft. 
roads is attended with much difficulty. If a 
favorable place can be found the lighter 
ear usually takes the sand, and then is 
pulled back on the road by the heavier car, 
which has remained on the brick. Various 
other methods are employed, depending on 
the resourcefulness and ingenuity of the 
drivers. In every such instance, however, 
it is necessary that both cars come to a full 
stop and figure out, with more or less loss 
of time and strain of temper, the most 
available method of effecting the passage. 
There has been much talk of seeding the 
sand shoulders of these roads with Ber- 
muda grass, which is said to form a firm 
sod. 

Will P. Blair, secretary of the National 
Paving Brick. Manufacturers’ Association, 
in a recent letter, advocates using the money 
now spent on curbs on Florida brick roads 
in putting in a filler of cement grout, a 1:1 
mixture. This method would make the road 
waterproof and prevent the disintegration 
of the subgrade and the attendant necessity 
for building a new foundation and relaying 
the brick. Those opposed to Mr. Blair’s 
ideas argue that the monolithic character 
of a road so built would make it difficult to 
remove soft or defective brick when neces- 
sary. 

In the writer’s judgment, brick has no 
legitimate place on Florida country roads at 
the present time; nor will it have until the 

population of the State is ten times what 
it is to-day. When the wonderful natural 
resources of the State shall have been de- 
veloped; when its arable lands shall be un- 
der full cultivation; when its capacity for 
production and entertainment shall have 
reached half their possibilities, perhaps a 
few main roads of brick may be justifiable. 
Until then they are expensive, inadequate, 
and ruinous to the best interests of Florida. 


Hydroelectric Plant to Supply Town 
of 400 Population 


SMALL hydroelectric plant, designed 

to give satisfactory service to a town 
of 400 population and at the same time re- 
turn a reasonable earning on the invest- 
ment, was recently completed at Waucoma, 
Iowa. 

It consists of a concrete dam of the ordin- 
ary reverse surge type, 193 ft. long and 12 
ft. in height, giving a working head of 9 
ft., and a power house built of vitrified hol- 
low blocks, with a reinforced-concrete floor 
and a roofing of asbestos shingles. The 
source of supply is a small, spring fed 
stream which runs through the center of 
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Commerce Board Presents 
Steam-Road Statistics 


Revenues Decreased in 1914 While Expenses In- 
creased—8 Per Cent Fewer Employees 
Per 100 Miles than in 1913 


SUALLY the abstract of statistics of 

the steam railways of the United States 
issued by the Interstate Commerce Com- 
mission has made its appearance in July. 
This year the information, which covers 
the year ended June 30, 1914, is available 
three months earlier. The figures may be 
slightly modified before final publication; 
they do not cover switching and terminal 
companies, nor carriers having revenues. 


GENERATING EQUIPMENT OF SMALL TOWN HYDROELECTRIC PLANT 


the town with an average flowage of about 
16 sec.-ft. For developing the power there 
is a 20-in. Leffel wheel, direct connected to 
a 37-kw, three-phase, 60-cycle alternating- 
current generator. 
Leffel wheel belted to the generator shaft 
and connected with a friction clutch to be 
used in flood times or to assist over a peak 
load. These wheels are governed by a Lom- 
bard oil-pressure governor. 

The plant was designed with a strict view 
to maintaining balanced proportions and to 
meet with local conditions. Great care was 
exercised to purchase the correct machinery 
for the particular purpose and that which 
would be neither too large nor too small. 
The plant is nearly automatic in operation 
and gave promise of a net annual earning of 
10 per cent during the first month it was 
operated. Since then the load has been in- 
creasing to such an extent that an earning 
of 15 per cent net is expected for the first 
full year of operation. ; 

This plant was designed and constructed 
by Arthur H. Latimer, engineer and con- 
structor of Des Moines, Iowa. 


FREIGHT MovEMENT through St. Marys 
Falls Canal, at Sault Ste. Marie, Mich., 
amounted to 55,369,934 short tons for the 
season of 1914, a decrease of 24,348,414 
tons, or more than 35 per cent from the 
record established in 1918. The valuation 
of the freight was $634,800,268, a decrease 
of 26 per cent. The value of iron ore 
shipped, which in 1913 constituted nearly 
20 per cent of the entire value, fell off 
nearly 50 per cent, and was the least in ten 
years with the exception of 1908. 


There is also a 30-in. © 


of less than $100,000 for the year. Notice- 
able in the returns are a decrease in rev- 
enues with an increase in expenses, result- 
ing in a large increase in the ratio of 
operating expenses to operating revenues, 
and a decrease of 8 per cent in the number 
of employees per 100 mi. of line. 


TRACKAGE, EQUIPMENT AND NUMBER OF 
EMPLOYEES 


Mileage.—The roads covered represented 
247,397.59 mi. of line operated, including 
11,298.88 mi. used under trackage rights. 
The aggregate mileage of railway tracks. 
of all kinds covered by operating returns. 
for these roads was 377,102.45 mi. This. 
mileage was thus classified: Single track, 
247,397.59 mi.; second track, 27,604.12; 
third track, 2696.03; fourth, fifth and sixth 
tracks, 2071.45; yard track and sidings, 
97,333.26. These figures indicate an in- 
crease of 7522.65 mi. over corresponding 
returns for 1913 in the aggregate length of 
all tracks, of which increase 2995.24 mi., or 
39.82 per cent, represent yard track and’ 
sidings. 

Equipment.—There were 64,760 locomo- 
tives in service on June 30, 1914, an in- 
crease of 1382 over the previous year. Of 
these 14,612 were passenger, 38,752 freight, 
10,081 switching, and 1315 unclassified. 

The total number of cars was 2,503,822, 
or 58,314 more than on June 30, 1913. This. 
equipment was thus assigned: Passenger 
service, 53,466 cars; freight service, 
2,325,647; company’s service, 124,709. 

The 2,325,647 cars in freight service 
were classified as per Table 1. 

The average number of locomotives per 
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TABLE 1—CLASSIFICATION OF FREIGHT CARS 


Aggregate 
capacity, 

Description Number tons 
OE 200. Selassie ee 1,043,796 36,622,074 
cy nitrate eRe rons ay 46,133 5,214,949 
BEGG Secs he arcremsr aera 82,97 2,597,278 
ak ee ae ei Pe Rata res) 899,314 40,583,490 
PPA TIP ss ce otek ae eat aire 8,53 "340,722 
Refrigerator ...........--- 48,886 1,577,973 
Other cars in freight service 96,017 4,040, "612 
ately cioas cin eis ab oh ie ee 2,325,647 90,977,098 


1000 mi. of line was 262, and the average 
number of cars, 10,121. The number of 
passenger-miles per passenger locomotive 
was approximately 2,365,000, and the num- 
ber of ton-miles per freight locomotive was 
approximately 7,369,000. 

Employees.—The total number of per- 
sons on the payrolls of these roads on June 
30, 1914, was 1,695,483, or an average of 
685 per 100 mi. of line. As compared with 
corresponding returns for June 380, 1913, 
there was a decrease of 119,756 railway 
employees. There were.61,365 .enginemen, 
64,335 firemen, 47,621 conductors, 135,853 
other trainmen and. 87,671 switch tenders, 
crossing tenders and watchmen. The total 


dends paid on all stocks outstanding per- 
taining to the roads under consideration 
was 5.20 per cent. The increase in divi- 
dends declared during the year, being 
$82,656,870, is principally accounted for by 
increased dividends declared by the Union 
Pacific Railroad and the Central Pa- 
cific Railway; the dividends declared during 
the year by these two companies were 
more than $86,000,000 greater than those 
of the preceding year. No interest was 
paid on $1,331,581,452, or 11.94 per cent, 
of the total amount of funded debt out- 
standing (other than equipment trust obli- 
gations). 

Investment.—The expenditures for addi- 
tions and betterments, as well as the ex- 
penditures for new lines and extensions, 
during the fiscal year 1914 are EEE in 
Table 2. : 


SERVICE, REVENUE AND EXPENSES , #? 


Public Service—The number of pasion 
gers carried during the year was 41,053,- 
138,718, an increase over the previous: year 
of 19,459,038. The number of passengers 
carried 1 mi. was 35,258, 497, 509. The gor- 


soe 


TABLE 2—-EXPENDITURES FOR ADDITIONS AND BETTERMENTS AND FOR NEW LINES AND EXTENSIONS © 


Investment to June 80, 1914... 2s oes ceisceis sce © sleisie's 
investment to June 30, 1913. ..% < jes ee cts cle ev sinive 


Increase) L914 over TOMS ys sane cir ol otera leisielelels <teve le 


Fiivsiery oheie ste kieie siete sisters ls le oleealeteip ten etait $512,338,326 


# 


PAC OOO ION OV SEO act $16,936,697,840 


16,424,359,514 


Expenditures Expenditures 
for naditons for new lines 


and 


everett extensions 
From cash or other working assets........... $330,529,491 $61, a aot 
From special appropriations ..........++...++. 43,616,529 
Through ‘issue’ of Securities>. << srciec eerce eieeuhele 138,135,821 60, 062 788 
Not assigned to any of the above classes...... 157,910 


3,779,449 


$121,705,678 $637,766,968 
$51,008 


Total expenditures during year .............e-. Credits $638,617,976 
Property retired ‘or converted).....\./0. 'sisteiue seis sie.e wis oP dies te shies sneha $88,104,245 
A GTUBERION CS ie eo nas Lolipica| Siew cmlinllathuel a 76 1UTE*S allen Shelley Maina tenal Renee reese 8,524,764 
Difference between record value of grantor and purchase price of 
grantee in cases of roads sold, merged, consolidated, etc....... 29,650,641 
Ne) 02) GIA ee OAM COORG Omm AGO os cdboolo mae sib oicooctcqotttous = 126,279,650 
Net increase. during year) ..20,<. 6 ois.c% sw ntulb/nyeje slurs dG 8 ore b itl sonie «/oleiptoleistaiie/ ie wtx(y/ oie itis a ann een $512,338,326 


amount of wages and salaries paid was 
$1,378,422,472. 

The complete report will include sum- 
maries showing the average daily com- 
pensation of eighteen classes of employees 
for a series of years, and also the aggre- 
gate amount of compensation reported for 
each of the several classes. 


CAPITALIZATION AND EXPENDITURES 


Capitalization—On June 80, 1914, the 
par value of the amount of railway capital 
outstanding was $20,247,301,257. This 
amount includes capital held by the rail- 
way companies concerned, as well as by the 
public. Of the total amount of such capital 
outstanding there existed as stock $8,680,- 
759,704, of which $7,304,479,846 was com- 
mon and $1,376,279,858 was preferred; the 
remaining part, $11,566,541,553, represent- 
ing funded debt, consisted of mortgage 
bonds, $8,496,370,538; collateral trust 
bonds, $1,182,683,530; plain bonds, debent- 
ures and notes, $1,142,016,070; income 
bonds, $254,230,505; miscellaneous funded 
obligations, $72,700,640, and equipment 
trust obligations, $418,540,270. 

Of the total capital stock outstanding 
for the roads under consideration, $3,019,- 
020,981, or 34.78 per cent, paid no divi- 
dends. The amount of dividends declared 
during the year (by both operating and 
non-operating companies represented in 
this statement) was $451,263,197, being 
equivalent to 7.97 per cent on dividend- 
paying stock. The average rate of divi- 


responding return for 1913 was 682,624,529 
less. The number of passengers carried 1 
mi. per mile of road was 144,278, as 
against 143,067 for the preceding year. 

The number of tons of freight carried 
was 1,976,138,155, while the corresponding 
figure for the previous year was 2,058,035,- 
487, the decrease being 81,897,332. The 
ton-mileage was 288,319, 890,210, as com- 
pared with 301,398,752,108 for 1913—a 
decrease of 13,078,861,898. The number of 
tons carried 1 mi. per mile of road was 
1,176,928, as against 1,245,158 for the pre- 
ceding year. The average number of tons 
of freight per train-mile was 451.80. The 
corresponding figure for the preceding 
year was 445.43. 

The average receipts per passenger per 
mile, as computed for the year ended June 
30, 1914, were 1.982 cents; the average re- 
ceipts per ton per mile, 0.733 cent. The 
passenger-service train revenue per train- 
mile was $1.34.496; the freight revenue per 
train-mile was $3.30.845. The average 
operating revenues per train-mile were 
$2.45.024. The average operating ex- 
penses per train-mile were $1.76.917. The 
ratio of operating expenses to operating 
revenues was 72.21 per cent. 

Revenues and Hxapenses.—The operating 
revenues of the railways represented (aver- 
age mileage operated, 245,624.55 mi.) were 
$3,047,019,908; their operating expenses 
were $2,200,313,159. The corresponding 
returns for 1913 (average mileage operated 
242,657.12 mi.) were: Operating revenues, 


$3,125,135,798; operating expenses, $2,169,- 
968,924. The figures in Table 3 present a 
statement of the operating revenues for 
1914 in detail. 


TABLE 3—OPERATING REVENUES 


Freight, -Tevenye = scic's<0.4 oe s.atvicte a nies $2,114,697,629 
Passenger TSVENUE! »)./6 sce arciwie saree 700,4 53 
Excess baggage revenue ........... 5 hy 
Parlor and chair car revenue....... 677,631 
Mall’ TeVENUG (i '4.5 des le chisldineleloinearns 55, 062, 961 
xpress TEVENUC ox) ss 7s1..ce ae eae et 
Milk revenue (on passenger trains). 9,654,664 
Other passenger revenue............ 
Switching: revenue |. 4% Gol eies ob cele 
Special service-train revenue ....... A 
Miscellaneous transportation revenue 6,995,174 
Total revenue from operations other 


, 


than, transportation jo siAties «sess 32,930,397 
Joint’ facilitles——Dr. sana eae 1,242,795 
Joint facilities —CrE: (: cc sieeve sone 3,643,872 

Total operating revenues....... $3,047,019,908 


Operating expenses, as assigned to the 
five general classes, were as shown in 
Table 4. 


, TABLE 4—OPERATING EXPENSES 
Maintenance of way and structures. $419,277,779 


Maintenance of equipment.......... 532,138,606 
Traffic expenses ........ Sid eurste tin sete 63, ,677 
Transportation expenses ........... 1,101,597,432 
General. expenses! in Streit rete tee 83,529,665 

Total operating expenses....... $2,200,313,159 


With minor eliminations from the figures 
given above, operating revenues per mile 
of line operated (including line operated 
under trackage rights) averaged $12,400 
and operating expenses $8955 for the year. 


Portable Screening Outfit Aids Sand 
Tests on Road Work 


O single feature of the problem of con- 

structing roads in the State of New 
York is regarded as of greater importance 
than the testing of sand for use in concrete. 
The State Highway Department is equip- 
ping its field engineers with the portable 
outfit shown in the accompanying photo- 
graph. It was developed originally on work 
of the Illinois Highway Commission. The 


COMPACT PORTABLE OUTFIT FOR SCREENING 
TESTS OF SAND—TUBE AT RIGHT CONTAINS 
ALL EQUIPMENT IN LEFT HAND VIEW 


apparatus consists of semi-circular screens, 
a small galvanized tube, a scale, a gradu- 
ated glass for measuring the amount of 
loam. The whole outfit is contained in a 
tube with a cover, shown in the picture 
at the right. The screens fit into each 
other, the smaller tube occupying the space 
within the last screen. The graduated scale 
is for the measurement of the volume of 
sand in the tube. The outfit may be packed 
up and carried readily about the work. A 
particular effort is being made by the State 
Highway Department to impress upon the 
men in the field the danger of using sand 
aggregate unless it has been subjected to 
proper tests. 
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Chief Engineers Discuss Grade-Crossing Law 
and Cost Distribution 


Agree as to Importance of Subject and Fairness of Public Partic- 
ipation in Expense — One Doubts Desirability of Uniform Law 


NUMBER of railroad chief engineers 

and other officials experienced in grade- 
crossing problems were asked to comment 
on the article “Grade-Crossing Law and Its 
Effect on Grade-Crossing Elimination.” 
Discussions are here presented from E. H. 
Lee, vice-president and chief engineer of the 
Chicago & Western Indiana Railroad; W. H. 
Courtenay, chief engineer of the Louisville 
& Nashville Railroad; F. B. Freeman, chief 
engineer of the Boston & Albany Railroad, 
and J. L. Campbell, engineer maintenance 
of way of the El Paso & Southeastern sys- 
tem. All agree that the subject is of much 
importance, and there is no dispute as to the 
fairness of public participation in the ex- 
pense of grade-crossing elimination. Two 
of the four agree with the conclusions in the 
original article that a uniform law and a 
fixed percentage basis are desirable. A 
third doubts this, while the fourth is non- 
committal as to details, although convinced 
of the need of co-operation and a division 
of the expense. 

The discussions follow: 


Mr. Lee Indorses Original Conclusions— 
Cites Readiness of Cities to Demand 
Much When Railroads Bear 
Bulk of Expense 


The article on “Grade-Crossing Law and 
Its Effect on Grade-Crossing Elimination” 
is a timely discussion of an exceedingly im- 
portant subject. The conclusions reached 
appeal to me as sound and logical. 

The elimination of grade crossings be- 
fore the work is needed, and the construc- 
tion of subways where relatively super- 
fluous, both involve a large economic waste. 
As pointed out in the article, probably the 
best way of avoiding this waste is to secure 
the adoption of a plan under which the pub- 
lic will directly bear a fair share of the ex- 
pense. 

The average man is apt to be indifferent 
to expenditures, no matter how extravagant, 
which cost him nothing, or which he thinks 
cost him nothing. _He is coming to see, 
however, that the lack of reasonable pros- 
perity for the railroads is a large factor in 
general business depression, and therefore 
how it directly touches his pocketbook. If 
the city, county and State assume a fair 
share of the cost of grade-crossing elimina- 
tion, it will largely reduce the demands 
made and the expenditure for needless im- 
provements of this character, and I think 
that it should be practicable to show our 
average man-that such needless and waste- 
ful expenditures by the railroads interfere 
with their prosperity, and therefore inter- 
fere with his own prosperity. 


EXTRAVAGANT TRACK ELEVATION 


In Chicago the expenditures to date by 
the railroad companies for track elevation 
are upward of $80,000,000, while the city, 
which agreed to assume certain abutting 
land damages, has spent less than ‘1 per 
cent of that amount. Tracks have been ele- 
vated here under police power of the city. 
It is unquestionably true that the city has 
required the elevation of trackage within 
its limits, which might well have been de- 
ferred, because of the fact that it has borne 


relatively none of the expense. So, too, 
in Many cases an excessive number of 


subways and work of other kinds have been 


required which are of little value to the 
public, and which have added materially 
to the total cost. 

Now that grade-crossing elimination has 
been carried forward in so many cities, 
it seems certain that work of this character 
will be required with an increasing fre- 
quency. In fact, unless the various govern- 
mental organizations bear a fair share of 
the expense, it is difficult to see where 
extravagant grade-crossing elimination ex- 
penditures by the railroads are to end. 

If the railroads will give this exceedingly 
important question the attention which it 
deserves, and will after mature considera- 
tion get together on a plan for a division 
of the expense which shall be fair to all 
parties, I am strongly of the opinion that 
they will be in a much better position 
than at present to secure the fair treat- 
ment from the public to which they are 
entitled. A policy of co-operation would 
certainly seem to be, in the long run, the 
best for all concerned. 


Mr. Courtenay Deems No Law at All 


Better than Bad Law 


Railroad managers realize fully the im- 
portance of this subject, and appreciate 
the difficulties involved more keenly than 
others, on account of their experience with 
problems of this character and knowledge 
of the conditions. 

No grade-crossing law whatever is far 
better than a law requiring the separation 
of all highway and railway grades within 
a limited term of years, for the cost of 
eliminating all grade crossing in some 
States would doubtless exceed the cost of 
reproducing all of the railroad roadbeds in 
those States. No law, therefore, should be 
drawn without having some investigation 
made by a competent engineer of the prob- 
able expenditure involved. 


MUNICIPALITY CAN BEST HANDLE LAND 
MATTERS 


A reasonable approximation of the cost 
of any general scheme of grade separation 
is difficult of ascertainment, particularly 
on account of damages to abutting prop- 
erty. The amounts which owners may re- 
cover for real or alleged damage to their 
property due to change of level of street 
or roadway cannot be predicted. It de- 
pends largely on the skill of the attorney 
of the land owner in the event of the claim 
being carried to the courts. It is a common 
and well-founded belief among railroad en- 
gineers that amounts recovered for damage 
to abutting property will be less if the 
municipality, county or State, as the case 
may be, pays such damages, than if the 
railroad corporations are required to pay 
them. This knowledge furnishes support 
of the plan of requiring the public to pay 
the abutting damage, if any. 

There is much to be said in favor of 
an arrangement by which the railroad cor- 
poration shall pay the cost of that part 
of the construction for grade separation 


on its own right of way or property, and 
the general public pay the remainder. 


DOUBTS DESIRABILITY OF INFLEXIBLE LAW 


As there is so wide a variation of condi- 
tions in different situations, it seems im- 
practicable to determine a basis of division 
vf expenditure which will be applicable 
to all grade-separation projects. The diffi- 
culties of getting a uniform grade-crossing 
law in all of the States are probably in- 
superable. No law at all on the subject is 
better than a bad law. If the matter is 
agitated, the probability of getting a bad 
law, and particularly one which is too in- 
flexible in its terms, is greater than the 
probability of getting a good law, framed 
only after full and costly investigation and 
careful consideration of all elements of the 
many different problems which are likely 
to arise. 

It is the writer’s opinion that public 
welfare does not demand the passage of a 
law which will require the separation of 
grades at crossings of all public roads with 
railroads, and the passage of such a law, 
even on the basis of 50 per cent of the 
cost payable by railroad corporations, and 
the remainder by the public, if enforced, 
would result in more detriment than benefit 
on account of the heavy expenditure in- 
volved. 

It would seem to be better to endeavor 
to secure the modification of existing laws 
pertaining to this subject which are in- 
equitable, than to attempt to secure the 
passage of laws upon the subject in those 
States where laws touching the matter 
do not now exist. 


Mr. Freeman Doubts Fairness of Making 
Railroad Pay Even 50 Per Cent 


I have read the article on ‘‘Grade-Cross- 
ing Law and its Effect on Grade-Crossing 
Elimination,” and quite agree that a uni- 
form law would be very desirable. I also 
agree that when the subject is thoroughly 
analyzed, it is not a fair proposition to 
assess a steam railroad with more than 50 
per cent of the cost of any elimination. 
It is somewhat questionable if, on the basis 
of the necessities of the parties interested, 
even 50 per cent on the railroads is com- 
pletely justifiable. 

A grade crossing interferes very much 
more with the business of a growing city 
or town than it does with the business of 
the railroad; in fact, the only instances 
where a grade crossing materially inter- 
feres with the operation of the railroad 
is where a slow order over the crossing is 
insisted upon by the municipality or town, 
so that it may be said that in eliminating 
grade crossings, the city or town undoubt- 
edly gets very much the greater benefit out 
of the improvement, in the matter of reduc- 
ing delays to its business. On the other 
hand, the necessarily large expense of the 
railroad work increases, very materially, 
the cost of the work. 

The actual money saving to railroads is 
the elimination of maintenance of grade 
crossings and the maintenance of gate 
tenders and safety devices, and, also, the 
elimination of the risk of possible damages 
for persons or property injured at the 
crossing. On the other hand, the cities or 
towns, by the separation of the grades, 
remove the possibility of losing very valu- 
able citizens, for which no payment in 
damages by the railroad could possibly com- 
pensate the city or town; particularly is 
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this so in the case of young, growing cities. 

Looking at it from every point of view, 
I believe that a fair basis would be dividing 
the cost between railroads and other parties 
in interest on a 50 per cent basis, as sug- 
gested in the article. 


Mr. Campbell Thinks Solution Lies in 
Educating Public to Realize 
Mutual Interests of Public 
and Railroads 


One of the important things to be at- 
tained in progress toward a final equitable 
solution of the problem of grade crossings 
is a realization by the patrons of the rail- 
ways, i. e., the public, of the mutual inter- 
ests and interdependence existing between 
them and the railways, and that they finally 
necessarily pay the total cost of the trans- 
portation service and do not escape the ob- 
ligation and final settlement by temporarily 
throwing all the burden upon the railways. 

The fairness of a division of expense 
between the railways and their patrons in 
elimination of existing grade crossings is 
apparent by remembering that the majority 
of such crossings are the result of the 
growth of the cities around the railways, 
the necessity for and the existence of per- 
haps a majority of such crossings not being 
a fact when the railways were originally 
built. Such crossings have come into ex- 
istence, not because of any necessity of the 
railways, but because they were needed 
for the street traffic of the patrons of the 
railways. There are, of course, many ex- 
ceptions to this, but such condition is gen- 
erally prevalent and it is a fair and ade- 
quate illustration of the mutual interest 
and interdependence which, if fully realized 
and admitted, will do much to bring about 
that spirit of conciliation and co-operation 
so desirable to the best solution of so im- 
portant a matter. 


[The Engineering Record hopes that 
others who have been intending to com- 
ment on this subject will not be deterred 
by the publication of the foregoing dis- 
cussions. A number of the points consid- 
ered in the original article have not been 
touched upon, and it is hoped that the light 
of experience will be thrown on them. It 
is desirable, also, that the public as well 
as the railroad point of view be presented. 
—EDITOR. | 
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OVERHANG AT END OF CHUTE DISCHARGING 250 SEC.-FT.—CAPACITY, 1000 SEC.-FT. 


Concrete Chute Drops Water 130 Feet from 


Canal to 


Reservoir 


Curious Phenomena of Disappearance of Back-Water 
Wave When Chute Begins to Operate Normally 


By D. W. COLE 
Project Manager, Truckee-Carson Project, Fallon, Nevada 


JYHE Truckee main canal 31 miles long 

terminates in the left bank of Carson 
River immediately above Lahontan Dam, 
the water surface of full canal being about 
130 ft. above the bed of the Carson River 
and about 20 ft. above full reservoir level. 
In passing from the canal to the reservoir 
it is required to carry the water over the 
sand and gravel slopes and discharge it into 
the reservoir at all stages of the water level 
therein without erosion or other damage. 
For this purpose the type of structure 
adopted was a concrete chute or lined chan- 
nel with a long weir at the head to regulate 
the water level in the main canal within the 
desired limits. 


SECTION OF CANAL AND CHUTE 


The structure as built includes an ap- 
proach section, 300 ft. long, of cement-lined 


Plan 


THE DISCHARGE OVER THE WEIR FALLS ON EITHER SIDE INTO TAIL-RACE CHANNELS PARAL- 
LELING THE WEIR AND CONVERGING INTO A FUNNEL-SHAPED SECTION 


canal leading into a long rectangular fore- 
bay with a weir along both sides thereof 
and with four sluices each 5 ft. wide con- 
trolled by flashboards across the end. The 


COMPLETED CANTILEVER UPTURN AT DIS- 
CHARGE END OF CHUTE 


total length of weir and flashboards is 141 
ft. The discharge over the weir falls on 
either side into a tail-race channel parallel- 
ing the weir; these two channels converge 
into a funnel-shaped section at the head of 
the chute. From this point the chute is in 
the form of a channel which may be de- 
scribed as an ordinary canal section with 
flat bottom and one to one slopes modified 
by having the angle between the bottom and 
sides rounded by a curve with the upper 
portion of the slopes curving into a vertical 
face at the top. This section continues for 
210 ft. where it begins to transform by 
warping through a length of 74 ft. into the 
rectangular section 10 ft. in width and about 
6 ft. deep which continues for 357 ft. and 
then changes to the final width of 9 ft. in 
the Jast 40 ft. of its length. The end is 
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WATER HELD IN POCKET AT LOWER END OF CHUTE CARRYING ONLY 80 SEC.-FT. 


built as a cantilever overhanging for 18 ft. 
and strongly anchored to a heavy concrete 
block in the foundation. 

The total length of structure is 1122 ft., 
with 681 ft. in the chute proper. The total 
drop in the structure is 52 ft. and the bal- 
ance of the drop occurs below the chute 
where (with the reservoir empty) the water 
is discharged through the parabola due to 
a velocity of 34 ft. per second and falls on to 
the soft rock and clay bottom which has 
been eroded to form a deep pool, thus mak- 
ing a water cushion which prevents further 
erosion. 


OPERATION OF CHUTE 


It will be observed that with the reser- 
voir at its higher levels the lower end of 
the chute will be submerged and the inflow- 
ing canal water will strike the reservoir 
water with considerable velocity which will 
cause waves in the vicinity of the impinge- 
ment. This is provided for by heavily rip- 
rapping the sandy and gravelly slopes sur- 
rounding the chute. The cantilever termi- 


-nus of the chute is founded upon a fairly 


good rock bottom and the throw of the water 
beyond this will obviate undermining at low 
reservoir levels. 

The up-turn of the cantilever terminus 
amounts to 2 ft. from the low point of the 
vertical curve to the end of the nozzle, so 
that the issuing stream of water is thrown 
upward and well forward, the water finally 
striking bottom at a distance of 50 ft. or 
more from the end of the chute, according 
to the volume carried. 

Thus far there has been occasion to oper- 
ate the chute at only about half its rated 
capacity and under these conditions it has 
given good satisfaction, with promise of 
equally good results at full discharge. 


BACK-WATER WAVE 


In this connection an interesting hydrau- 
lic phenomenon was observed at the time 
when the chute was first put into service. 
When water was first turned into the chute 
the flow was slowly increased from a mini- 
mum, and for some time the water was 
pocketed in the depression at the bottom of 
the vertical curve in the cantilever section, 
while the issuing stream fell vertically 
downward instead of taking the parabolic 


eee 
Longitudinal Section 


DETAILS OF DISCHARGE END 


path of discharge. This continued up to a 
flow of from 80 to 90 sec.-ft., when the back- 
water wave, in a very turbulent state, built 
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up nearly to the top of the side walls, which 
are of uniform height throughout, and the 
observers began to fear that the water 
would slop over the sides at the low points 
before it would shoot out and take the 
form of discharge which had been calculated 
for it. Before increasing the flow the ex- 
perimenters took the precaution to pile sand 
bags on top of the side walls at the low 
point; but with increasing flow and at just 
about the time when the water began to 
slop against the sand bags it very suddenly 
and like a thing alive shot out from the 
end of the chute in the prescribed parabolic 
path, the back-water wave disappearing al- 
most instantly and the stream adjusting 
itself to a uniform depth throughout the 
vertical curve. This curious and interest- 
ing demonstration in hydraulics is partly 
shown by the photographs, but as observed 
at the time the performance was quite sen- 
sational and almost startling in its definite 
vindication of mechanical law. Upon each 
occasion when the chute is put into oper- 
ation this phenomenon recurs and it is in- 
teresting to observe that while the back- 
water wave persists until the increasing 
flow reaches about 90 sec.-ft., it does not 
reform with decreasing flow until this falls 
to about 40 sec.-ft. 


Following Explosion, Boston Sewer 
Tests Show No Gasoline 


IRE prevention commissioner John A. 

O’Keefe of the Boston, Mass., metro- 
politan district has received a report from 
Arthur D. Little, Inc., chemists and engi- 
neers, Boston, stating that tests on Feb. 
24 in East Boston, Revere and Chelsea 
indicate that no appreciable amount of 
gasoline or its vapors was present in the 
sewers at ten manholes between 1 and 
4.30 p.m. The manholes from which 
samples were taken were for the most part 
those where explosive mixtures were ob- 
tained in June, 1914, following the East 
Boston pumping station explosion (see 
Engineering Record, Nov. 21, 1914, page 
555, and Dec. 5, 1914, page 606). The 
samples of sewer air taken were tested at 
once for the presence of inflammable vapors, 
and none showed explosive character or 
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gave the odor of either gasoline or benzol. 
The tests indicate that either through the 
publicity campaign, the installation of 
separators, or otherwise, the practice of 
emptying gasoline into the sewers has been 
much reduced. 


TEST APPARATUS 


The apparatus used in the tests by the 
Little staff was based upon that of Prof. 
A. L. Dean of Yale University for similar 
service, but differed from his equipment 
in certain particulars, rendering it more 
suitable to outdoor use. The object was 
to provide an apparatus with which a gas 
sample can be taken and tested in the field 
instead of requiring return to the labora- 
tory for test, which enables the investigator 
to make many more tests in a day and 
at reduced expense. It consists essentially 
of a long rubber sampling tube and aspi- 
rator connected to the inlet cock of a prim- 
ing spark plug of the automobile type. 
The sample was taken in a rubber balloon 
which was first collapsed and slipped over 
the end of the spark plug, due precautions 
being taken to purge out the pipe and see 
that the sample is representative and taken 
from a point close to the liquid in the 
sewer. 
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Used for 


Welland Ship Canal Entrance 


Sections 38 x 110 Feet in Plan and 34 Feet High with Removable Bot- 
toms Are Built in Pontoons and Placed on Windrows of Broken Stone 


By REX P. JOHNSON 
Assistant Engineer, Welland Ship Canal 


EINFORCED-CONCRETE cribs of un- 

usual size, built in pontoons, floated 
into position, and placed upon windrows of 
broken stone, form the entrance walls for 
the Welland ship canal and its Ontario har- 
bor. The total length of each crib is 110 
ft. 4 in., the width 38 ft., and depth 34 ft. 
The pontoon is built in knock-down form, 
so that when the crib is finished and the 
temporary wooden bottoms placed, it can 
be floated away. After floating the crib 
into position so that the longitudinal walls 
rest upon carefully-placed rows of broken 
stone, the temporary bottoms are removed, 
and the inside filled with materials dredged 
from the channel. Careful analysis was 


made for the various possible conditions of 
pressure on the walls, and economy in the 
use of reinforcement attained by using tim- 
ber bracing to decrease the bending mo- 


------1/0'4" 
Plan 


Section A-A 


bottom of which is-12 ft. from the top of 
the crib. The purpose of these openings 
is to reduce the weight of the crib and, 
since they are near the top, to bring the 
center of gravity lower down. Thus each 
pocket is separated from those adjoining 
for a depth of 22 ft., and it is intended that 
each shall be watertight. Watertightness 
is important, since the crib is required to 
float during construction and possibly for 
some considerable time after it is built. 
A feature of the complete separation of 
the lower portion of the pockets is that, 
in the event of a leak developing in some 
part of the structure, only one or two 
pockets are flooded and the crib, instead of 
sinking, merely heels over somewhat from 
the vertical. The openings just mentioned 
in the interior walls do not extend down 
far enough to allow water to flow from a 
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Section B-B 


GENERAL DIMENSIONS OF CRIB AND POCKETS, AND DETAILS OF METHOD OF USING TIMBER BRACING 


Just as soon as the balloon is inflated 
with the sample, a spark is established at 
the terminals of the plug and if gasoline 
vapor is present in any amount from about 
1.1 per cent up to a mixture too rich to 
explode, it will manifest itself by a sharp 
explosion bursting the rubber container. 
Experiments with artificially made mix- 
tures show that this will work with entire 
reliability. 


INTERPRETING THE TESTS 


If after testing several samples no explo- 
sion is obtained, it may be regarded as 
certain that there is not so much as 1.1 
per cent of gasoline vapor present. To 
guard against the possibility of too rich 
a mixture for explosion a part of the mix- 
ture was discharged at particularly sus- 
pected points and refilled with air, thus 
diluting the remaining quantity. Had the 
failure to explode been due to the presence 
of excessive gasoline, this procedure would 
have brought about an explosion of the 
balloon. 

The apparatus is capable of development 
into a compact portable set for quick tests, 
and a set of this character will shortly 
be assembled. This will be of value to the 
department of fire prevention as a means 
of making quick tests without return to 
the laboratory. In employing it, precau- 
tions are always taken not to explode the 
rubber gas container at a point where if 
gasoline were present the flame would 
be communicated to the sewer. 


ments due to temporary high pressures dur- 
ing construction. 

The harbor which is now under construc- 
tion at Port Weller forms the northern or 
Lake Ontario entrance to the canal, which 
is being built across the Niagara Peninsula. 
The harbor is being formed by building 
two parallel earth embankments from the 
original shore line for a distance of one 
mile and a half into the lake and dredging 
between them. - These embankments will be 
protected by rough rip-rap for the greater 
portion of their length, but there are por- 
tions which are to be sustained on the in- 
side with reinforced-concrete cribs. These 
will provide vertical faces for the mooring 
of ships and, at the outer end where the 
embankments converge, will give a navigat- 
ing channel for the full width between em- 
bankments. The total number of cribs to 
be built is fifty-three. 


GENERAL FEATURES OF CONSTRUCTION 


The method of construction is to build 
the cribs in a floating pontoon in Port Dal- 
housie harbor, some three miles distant 
from the site of their final location, and 
then to tow each one into position and sink 
it on a seat prepared by dredging. Each 
crib is divided into eighteen compartments 
or pockets by means of one longitudinal 
center wall and eight cross walls. The out- 
side end and longitudinal walls extend from 
top to bottom without an opening of any 
description, while the interior walls have 
a rectangular opening 8 ft. x 14 ft., the 


flooded pocket to a neighboring dry one ex- 
cept during sinking. Each pocket has a 
temporary timber floor or bottom which is 
wedged in place in such a way that, after 
the crib is sunk, the wedges are pulled out 
by chains attached to them and extending 
to the top of the crib. The patents for 
these bottoms are held by Messrs. J. L. 
Weller, engineer-in-charge, and F. E. 
Sterns, designing engineer, Welland ship 
canal. 


SINKING AND FILLING CRIBS 


The sinking will be accomplished by 
pumping water into the pockets or by means 
of sea cocks in the outer walls. By care- 
fully admitting the water the crib can be 
brought to within a few inches of the bot- 
tom and, when brought into exact position 
and line, a little more water admitted will 
bring it to rest in position. If, for any 
reason, it gets out of line while sinking 
the last few inches, some of the water can 
be pumped out and the crib will float again, 
thus allowing the error to be corrected. 
Each crib is provided with vertical project- 
ing ribs at opposite ends and arranged in 
such a way that the crib will be keyed to 
the two adjoining ones. 

The seat for each crib is dredged to a 
little below the required grade and then, 
to insure an even bottom, three windrows 
of broken stone are placed by means of 
spouts and levelled off, so that one windrow 
comes directly under each of the front, 
center and rear longitudinal walls of the 
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WEIGHT OF CRIB SUBMERGES PONTOON AS CONSTRUCTION PROCEEDS 


crib. After the crib is in its final position 
the temporary bottoms are removed. The 
pockets of the sunken crib are to be filled 
by dredges with selected excavation (not 
rock) from the harbor. The reasons for 
constructing a crib with bottomless pockets 
are for economy, since the timber bottoms 
can be used over and over again, and for 
the purpose of allowing the crib filling to 
rest upon the sea bottom instead of on the 
bottom of the crib as is ordinarily the case. 
This tends to prevent settlement and pre- 
vents undue strains upon the crib and se- 
cures an even bearing on the foundation, 
accomplished by means of the rows of 
stone under the longitudinal walls. 


CRIBS BUILT IN PONTOONS 


Each crib is built in a pontoon, which is 
nothing more than a rectangular box with 
open top and having for its inside dimen- 
sions those of the outside of the crib. The 
depth of the pontoon is about 9 ft., and it is 
built in knock-down form so that, when the 
crib is finished and the temporary wooden 
bottoms placed, it can be taken off. This 
is done by unscrewing the sides and ends 
and allowing them to float away, and allow- 
ing the bottom, which has been previously 
ballasted, to sink away. Inside the floating 
pontoon are built the forms for the lower 
portions of the walls, the sides of the pon- 
toon acting as a part of the form work. As 
the walls rise, the pontoon sinks deeper 
and deeper and finally disappears below the 
surface owing to the continually tncreasing 
weight sustained by it, the sides of the 
crib above the pontoon serving to keep 
the water out. The temporary bottoms are 
placed after the form work in the pockets 
has been removed. 

A watertight joint is made between the 
bottoms and the concrete ledge upon which 
it rests by placing between them a rope 
made of jute yarn covered with canvas, 
which is tightly squeezed down by the 
wedges that serve to hold the bottom in 
place. On the construction work which has 
already been accomplished the contractors 
have poured the concrete in lifts of about 
3 ft., alternately placing the horizontal re- 
inforcing steel in position for each lift and 
pouring concrete. The vertical steel ex- 
tending from top to bottom without a break 
must’ be placed before any concrete is 
poured. The accompanying photograph 
shows a partially completed crib, the pon- 
toon having become submerged. 


CONDITIONS GOVERNING DESIGN 


The design takes into account three dif- 
ferent conditions of loading for the walls: 


(1) The exterior water loads on the float- 
ing crib; (2) the exterior and interior 
water loads on the sinking crib, and (3) 
the interior fill loads on the submerged 
crib when it is in its final position and dur- 
ing filling. 

First, the exterior water load on the 
floating crib will be considered. The po- 
sition of the water line on the completed 
crib is determined by considering its dis- 
placement, and then it is assumed that one 
or more of the pockets may become partially 
or wholly flooded to such an extent that a 
maximum heeling over is produced which 
causes the water line to rise on one side a 
distance of 5 ft. The maximum head of 
water sustained by any one wall is found 
to be 18 ft. for this condition, and the pres- 
sure diagram can be drawn. This load may 
occur on the interior walls as well as on the 
exterior, since any one pocket may become 
flooded. 

Next, consider the water loads on the 
crib as it sinks. When the water is ad- 
mitted to the crib it starts to sink, thus 
causing the water line on the outside to 
rise. This reaches the top of the crib when 
the water on the inside is 14 ft. from the 
top and the resulting pressure diagrams 
are as shown. The interior walls, as well 
as the exterior, are designed to sustain this 
load, since any one of the pockets may be- 
come wholly flooded before the crib is ready 
to sink. 

Finally, the pressures set up on the walls 
by the fill loads will be considered. When 
in actual service the top of the crib is to 
come at mean lake level and on top of the 
outside longitudinal wall a 7-ft. retaining 
wall will be constructed to support the back 
filling. This fill is for the purpose of bring- 
ing the pier up to final grade and, of course, 
acts as a superimposed load on the front 
longitudinal wall of the crib. We then have 
the condition of a dry fill 7 ft. deep, and 
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under this a thoroughly saturated, or, 
strictly speaking in this case, a submerged 
fill contained in a pocket or box-like struc- 
ture having the walls comparatively close 
together, and hence a condition somewhat 
similar to that in the bins of a grain ele- 
vator. The pressures on the front wall due 
to the fill are greater than for the interior 
and rear walls, because the filling operation 
will be regulated so that no one pocket is 
filled to the top before the adjacent ones are 
at least half filled. This point is taken up 
again later. 


PRESSURE DIAGRAMS 


The pressure lines resulting from the 
foregoing conditions are shown on the ac- 
companying figure. The following assump- 
tions are made with regard tc the fill: (1) 
The fill above the water is dry, weighs 110 
lb. per cubic foot and has a slope of repose 
of 144:1; and (2) the fill below the water 
is thoroughly saturated and has a slope of 
repose of 3:1. Its weight when dry is 110 
Ib. per cubic foot, if free from voids it 
would be 153 lb., and therefore when im- 
mersed it weight 110 — (62.5 & 110/153) 
= 110 — 45 = 65 Ib. per cubic foot. (See 
American Civil Engineer’s Pocket Book, 
page 580.) 

At the water line, i.e., at the top of the 
crib, there is a horizontal pressure due to 
7 ft. of dry fill having a slope of repose of 
144:1. Below the water line the pressures 
on the walls are due to a submerged fill with 
a slope of repose of 3:1, and they are com- 
plicated somewhat by the proximity of 
neighboring walls. The effect of nearby 
walls on earth pressures is very little under- 
stood. It is probable that the total pressure 
on any one wall is less than it is for an 
ordinary retaining wall sustaining the same 
material. In the calculation for the crib no 
reduction has been made on account of these 
walls. 

The diagram for the earth load on the 
front wall is calculated by Coulomb’s for- 
mula for earth pressures for two conditions: 
(1) When the harbor is at high water and 
the depth of dry fill is only 4 ft.; and 
(2) when the harbor is at low water, and 
the depth of dry fill is 10.5 ft. The result- 
ing pressures are shown by the accompany- 
ing diagrams. 


PRESSURES ON INTERIOR WALLS 


The sectional elevation drawn with the 
diagrams herewith shows the order in 
which the pockets are to be filled with earth. 
The two fills marked A are to be made 
simultaneously, then B, then two fills C 
simultaneously, then D and E in order. 
Thus we get an earth load on the center 
longitudinal wall which is partially balanced 
over its lower portion, and on the rear wall 
we get an earth load over the lower half 


Section Showing Method of Placing Earth Fill 
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and later over its whole height, but with 
the lower portion reduced by the fill B. By 
adopting this method of filling a consider- 
able saving can be made in the reinforcing 
steel for the walls. The earth pressures on 
the interior cross walls are the same as 
for those on the center longitudinal wall. 
The earth load diagram shown for the in- 
terior wall occurs only in the end pockets. 
In all the others the load is less because the 
openings in the interior walls allow the 
filling to flow through from one pocket to 
another before any one of them is filled to 
the top. 

A comparative study of the combined 
pressure diagrams reveals the large loads 
carried by the walls due to the water pres- 
sure when the crib is sinking. These act 
for a comparatively short interval of time, 
and it seemed that if some scheme could be 
devised for bracing the walls while the crib 
is sinking that a very considerable saving 
in reinforcing steel could be effected. 


USE OF TIMBER BRACING 


The scheme proposed is to use timber 
bracing wedged into the pockets. It is 
placed before admitting water and removed 
before the pockets are filled with earth. 
The bracing is arranged in such a way that 
the spans over which the water loads act are 
reduced to 6 ft., and hence the bending 
moment, and therefore the steel necessary, 
are considerably reduced. The drawing on 
page 458 shows the proposed arrangement 
of the bracing. It is seen that without this 
bracing the spans of the front, rear and 
center longitudinal walls are 12 ft., and of 
the end and cross walls 18 ft. When it is 
remembered that the bending moment var- 
ies directly as the product of the square of 
the span and the load per unit of span, the 
effect of the bracing in reducing the quan- 
tity of reinforcing steel is apparent. 

The walls are designed as slabs, using the 
load diagrams to give values of loads per 
foot. For permanent loads the stresses for 
steel and concrete and the coefficients for 
bending moments are those recommended 
by the Joint Committee on Reinforced Con- 
crete; but for temporary loads, or loads 
which act only for a short time, such as in 
the sinking operation, the stress in the steel 
is run up as high as 25,000 lbs. per square 
inch. Longitudinal stiffness is given to the 
crib by placing reinforcing rods near the 
top of longitudinal walls for their full 
length. The reinforcing steel is in the form 
of plain round rods, and the spacing has 
been confined to multiples of 6 in. as some 
little aid in standardization and simplicity 
in construction. For the same reason the 
size of rods is confined to 34 and %-in. 
diameters. Each crib requires 934 cu. yd. 
of concrete and 112,000 Ib. of steel. 

The work is being done under the direc- 
tion of the Department of Railways and 
Canals of the Dominion Government. J. L. 
Weller is the engineer-in-charge. 


ERRORS IN BIDDING in omitting to charge 
a portion of the work may not be corrected 
after acceptance of the bid, according to 
a decision recently rendered by the U. S. 
Court of Claims. The court also held, in 
the same case, that liquidated damages de- 
ducted by the Government in the sum of 
$1457.70 would not be interfered with, 
when the facts showed that more than $1200 
was actually spent by the Government on 
account of the delay of the contractor in 
completing the work. 
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Large Brick Piers Tested at Laboratory of 


Bureau of Standards 


Strength Is Directly Affected by Kind of Brick and Quality of 
Mortar, but Not by Various Methods of Course Bonding 


OST of the tests heretofore made upon 

brick piers have been restricted to sec- 
tions of relatively small dimensions. Inas- 
much as construction of this kind is neces- 
sarily non-homogeneous and its strength is 
directly affected by the dimensions of the 
test specimen, tests upon brick piers of a 
size commensurate with modern engineer- 
ing practice were instituted by the National 
Brick Manufacturers’ Association. The 
committee on technical investigations, of 
which Prof. Edward Orton is chairman, 
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RELATIVE ULTIMATE STRENGTH OF LARGE 
BRICK PIERS 


planned a series of tests with the object of 
ascertaining the general effects of kinds of 
brick, quality of mortar and methods of 
course bonding. The general laws of re- 
sistance to vertical pressure were also 
sought, although the series could not be 
made sufficiently complete to fix more than 
the general trend of effects of a few factors. 

These tests have been conducted in the 
Engineering Physics Laboratory of the 
Bureau of Standards at Pittsburgh. The 
results are contained in a progress report 
written by J. H. Griffith, associate engineer- 
physicist, and J. G. Bragg, assistant 
physicist of the laboratory, and read at the 
meeting of the National Brick Manufac- 
turers’ Association held Feb. 16-19 at De- 
troit. Parts of this report are here ab- 
stracted and published by permission of 
the director of the Bureau of Standards. 


PROGRAM AND DESCRIPTION OF TESTS 


The program outlined by the committee 
includes the testing of piers made with 
brick from four districts—New York and 
vicinity, Pittsburgh and surrounding sec- 
tions, Chicago and Galesburg, IIl., and At- 
lanta, Birmingham and New Orleans. 
Three classes of brick were used—class A 
(vitrified), class B (hard) and class C 
(common )—classified according to the re- 
port of Committee C-3, “Proceedings” of 
the American Society for Testing Mate- 
rials, Vol. XIII, 1913. 


Mortar of three kinds was used, as the 
importance of this variable was recognized, 
and comparative results were desired. The 
mixes were by weight as follows: 


1:3 Portland cement and sand. 

1:3 Combination (85 per cent cement and 15 per 
cent lime) and sand. A 

1:6 Lime and sand. 


The construction of the piers, which were 
all 30 in. square (as nearly as possible) 
and 10 ft. long, was varied by three types 
of bond, using (1) every other course a 
header, (2) every fourth course a header 
and (3) every seventh course a header. 

Tests were conducted in the usual man- 
ner for such specimens, an adjustable plat- 
form at the bottom carrying the pier, which 
was constructed on a steel bedplate, and a 
plaster-of-Paris bearing cushion provided 
at the top. Full-length rods with Ames 
dials attached were connected to steel bars 
embedded in the first and last joints at the 
corners. In addition, numerous readings to 
determine local and lateral strains were 
taken, principally near the mid-height of 
the piers. 

The accompanying photographs indicate 
clearly the characteristic types of failure, 
showing the lateral bulging and vertical 
cracks or laminations. The diagram gives 
the ultimate strength for the different 
classes; and indicates graphically the com- 
parative results. All cement-mortar piers 
were tested at the age of one month, and — 
the lime-mortar piers at the age of four 
months. 

The conclusions, given in full, indicate 
the results of the work to date. They con- 
tain a summary of an interesting discussion 
of the causes of failure, which is too 
lengthy to be included here. Strain-gage 
measurements taken in the _ horizontal 
joints and in the center of adjacent courses 
indicated no greater average elongation for 
the joints, disproving the theory that the 
“spread” or lateral progression of the mor- 
tar tends to cause the scaling or splitting 
of brick. Two 5-ft. piers with horizontal 
wire reinforcement were also tested, and an 
increase in strength of 31 per cent resulted 
for the pier with reinforcing in every joint, 
while it was demonstrated that a decrease 
of 15 per cent occurred when every fourth 
joint was reinforced. 


SUMMARY OF CONCLUSIONS 


The following is a summary of the main 
points of the investigation: 

1. The strength of large piers under 
vertical loading in common with smaller 
piers bears a close relation to the kind of 
brick used and the quality and age of mor- 
tar. The specimens laid in the cement 
(1:3) and the cement and lime mortars 
have, practically speaking, an equivalent 
strength for any one grade of brick. The 
relative strength of piers of A, B and C 
specification brick laid in these mortars is 
approximately in the ratio of 5:3:1. 

The ratio of the maximum unit loads of 
the piers laid in the above mortars com- 
pared with those laid in the 1 : 6 lime mor- 
tar is about 2 : 1 for the A, B, and C grades 
respectively, this ratio being still larger 
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(about 4:1) in the case of C specification 
brick laid in 1 : 3 mortar. 

2. The low strength of piers laid in the 
lime mortars is attributed in the main to 
insufficient aging with a consequent lack of 
proper carbonation of the mortars, but it 
is doubtful whether this condition would 
be approached even after many years in an 
actual structure. 

38. The experiments thus far conducted 
seem to indicate that the strength of a pier 
is largely independent of the course bond- 
ing, the real function of bond being, it is 
believed, to maintain a certain integrity 
and monolithic action of the masonry 
against initial strains induced through set- 


Bl4—Class A, 1:3 Cement 


B2—Class C, 1:3 Cement 
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mensions is also a factor to a lesser extent 
in reducing unequal compressions of the 
joint, as is the thickness of joint itself. 

7. A high modulus of rupture is more de- 
sirable than superior crushing strength, as 
far as these can be differentiated in their 
interrelations. A higher modulus of rup- 
ture would be realized in practice either by 
increasing the thickness of the bricks or by 
laying them on edge so as to give their 
greatest flexural efficiency. (See report of 
Watertown Arsenal “Tests of Metals” 1884, 
page 80, for tests made when brick are laid 
edgewise, also some comparisons in paper 
by J. E. Howard, Engineering Record, 
March 22, 1913, page 333.) 


B27—Class B, 1:3 Cement 
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First Section of Sacramento 
Trunk Sewer Completed 


Municipal Sewage Pumping Plant Calls for 8000 
Feet of 94-Foot Sewer, of Which 2200 Feet 
Have Been Finished 


MUNICIPAL sewage pumping plant 

is under construction at Sacramento, 
Cal., and a 2200-ft. section of the 914-ft. 
trunk sewer it requires was recently com- 
pleted and for two days was kept dry and 
held open to public inspection. The outfall 
is 4 ft. below the level of the Sacramento 
River, and a pump house built cver the 
sewer 500 ft. back from the river bank 


B&—Class A, 1:6 Lime 


TYPICAL LAMINATED APPEARANCE OF FOUR OF THE LARGE BRICK PIERS TESTED TO FAILURE 


ting and “drying out” of the mortar, rather 
than any great increase of vertical strength 
due to the bonding. 

The slight increase of strength with the 
increase of distance between header courses 
is thought to be inconclusive on account of 
a probable reduction in the effective resist- 
ance of the bonding courses chosen, due to 
the presence of too many fractional brick. 

4. The mean moduli of the piers of A 
and B specification brick laid in cement 
mortar are 3,000,000 and 2,500,000 lb. re- 
spectively, the corresponding figures for 
piers in the lime and cement mortar being 
somewhat lower. 

5. The “elastic limits” of the piers in the 
cement and cement-and-lime mortar is ap- 
proximately one-half the maximum load. 

6. Piers fail through a tendency to sep- 
arate into vertical lamin, caused by trans- 
versal failure in the individual brick, this 
occurring from flexural action produced 
through unequal distribution of the vertical 
load over the cross-section, together with 
ineffective shearing and adhesive strength 
of the mortar. Uniformity in the brick di- 


8. A further study of the action of steel- 
mesh reinforcing is recommended in order 
to ascertain the load efficiency of piers hav- 
ing an outer shell of hard brick with an in- 
ner core of softer brick in the case of dis- 
tricts which are unfavorably located for the 


‘production of the higher grades of brick. 


A RECORD SNOWFALL for April in New 
York City occurred on Saturday, April 3, 
when approximately 10 in. were deposited. 
The first flakes were noticed at 8.35 a. m. 
and continued all day. The U. S. Weather 
Bureau records, which as yet have not been 
fully tabulated, indicate a fall of 9 in. up 
to 8 p. m. and it is estimated that about 1 
in. more descended after that time. The 
old record for April was 5.5 in., established 
on the ninth day of the month in 1907. 
The storm threatened to cripple traffic in 
the city streets, but the emergency snow- 
fighting force was called out by John T. 
Fetherston, commissioner of street clean- 
ing, and by Sunday morning the streets 
were partially cleared. 


provides pressure for overcoming the head 
of water on the outfall in the river. The 
outfall is provided with a 714-ft. gate valve 
as a protection against river water flowing 
into the system in case of accident. 

The pump house is equipped with three 
36-in. and two 22-in. electrically driven 
Worthington sewage pumps with a total 
capacity of 144,000,000 gal. per day against 
the highest river stage. These pumps are 
driven respectively by three 350-hp and two 
110-hp motors. Sewage approaching the 
pumping station will pass through a 914-ft. 
sewer, flowing by gravity at a rate of 
about 2 ft. per second. After passing 
through the pumps it will be forced to the 
outfall through a 714-ft. sewer at a rate of 
from 7 to 10 ft. per second. Both sections 
of the sewer are octagonal on the outside 
and circular inside. The sewer is built 
of reinforced concrete, the walls being 10 
in. thick on top and bottom, 8 in. on the 
sides and 12 in. at the quarters. About 
8000 ft. of the 914-ft. section is to be built. 
Work was started last November and is to 
be finished before the end of 1915. 
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NEW SPAN, TURNED ACROSS RIVER, IS TOWED TO PERMANENT LOCATION 


How the Chicago & North Western Railway 
Replaced Its Milwaukee Bridge 


In Nine Hours Old Draw on Temporary Offset Location Was Floated 
Away and. New Span Floated In and Put Into Service in Final Location 


LOCKLIKE precision, with a minimum 

of interruption to either railroad or 
river traffic, marked the finish, March 14, 
of the replacement of an old 500-ton double- 
track drawbridge and the movement of a 
new 800-ton superstructure into position on 
the new end piers and remodeled center pier 
of the old bridge of the Chicago & North 
Western Railway at Milwaukee. In order 
to permit the necessary reconstruction and 
remodeling of the old foundation, the old 
bridge had been lifted off its piers last 
October by means of scows, moved down- 
stream about 60 ft. and placed on a tem- 
porary foundation, and the connecting 
tracks had been realigned. 

The superstructure of the new bridge is 
of the center-and-rim-bearing type. The 
center bearing consists of a lower and an 
upper steel center casting, with a bearing 
chamber 30 in. in diameter in the top of 
the lower casting, containing a bronze disk 
working between two hardened steel disks. 
The upper casting is set directly on the up- 
per steel disk. The rim bearing is of the 
usual type, consisting of rollers 15 in. in 
diameter working between upper and lower 
forged-steel treads, and is connected to the 
center by the usual radial and tangent rods. 

The new superstructure, except the turn- 
table, was erected on falsework in line with 
the old protection pier at its upstream end. 
This permitted the erection to be carried 
out close to the permanent. location of the 
bridge, without interference with river 
traffic. 

TURNTABLE 


The turntable was erected in permanent 
position on the center pier. The upper steel 
disk was fastened to the upper casting of 
the center bearing with bolts with the heads 
countersunk in the lower side of the disk. 
This upper casting, with the attached disk, 
was assembled with the span on the false- 
work, as were also the upper tread castings 
with the upper treads attached. The mate- 
rial assembled in permanent position on the 
center pier therefore included all that part 
of the turntable below the upper treads and 
below the upper steel disk in the center 
bearing chamber, also the radial and tan- 
gent rods and the parts connecting them to 
the center casting. 

About a month ago the work of remodel- 
ing the old center pier, constructing new 


end piers and erecting the new superstruc- 
ture was completed. The last step, con- 
summated on March 14, consisted in float- 
ing the new structure into position on the 
remodeled piers and removing the old tem- 
porary bridge. 


THE LAST STAGE 


Part of the falsework piling having been 
previously removed on Saturday afternoon, 
March 138, four large scows lowered to a 
specified depth in the water were floated 
under the new span, the blocking on their 
decks was adjusted and wedges were driven, 
bringing the span to bearing on the scows. 
The scows had been previously provided 
with 1 or 2 ft. of combing around the edges 
of the decks, so that the total displacement 
of the scow could be utilized for lifting, 
without submerging the deck. Inclined side 
bracing was placed on the two center scows 
to distribute the load of the span over their 
length. The bracing consisted of three 
12 x 12-in. timbers extending to a point 
near the end of the scows. That night all 
preparations were completed for lifting the 
span on Sunday, March 14. 

At 6.25 a.m. Sunday the pumps were 
started and the water was removed from 
the scows, raising them about 15 in. River 
traffic was closed at 7 am. At 7.15 a.m. 
the scows with their load were floated into 


—— 
wi Temporary =| 
Pre ist Location of 
~.Old Draw 


Draw Span and of 
New Draw Span 


Scows: 

¢7emp Structure 

and ¢ Pje- 

Protection 

Wood 24! 9B! 7 
Stee/ 


LAYOUT FOR CHANGING DRAW SPANS 


the channel north of the falsework, and 
upstream far enough to permit the span to 
be turned square across the channel with- 
out touching the falsework. Care was taken 
to turn the span in the direction which 
would bring the connections of the power 
and signal installations on the superstruc- 
ture into proper position with reference to 
submarine cable terminals on the center 
pier. All timber on the falsework was then 
removed down to the level of the tops of 
the caps, to make the way clear for the rack 
pinions, which projected down low and would 
be directly over the falsework as the span 
was floated toward the piers. The span was 
then floated downstream, straddling the 
falsework piling. It was anchored at 8.25 
a.m. about 100 ft. from its permanent loca- 
tion, while the tugs were shifted to the task 
of moving the old span downstream. 


MOVING THE OLD SPAN OUT AND THE NEW 
SPAN IN 


Four partly submerged scows having 
been previously floated under the old span 
and the blocking adjusted to give the lift 
desired, the wedges were driven under the 
span. Traffic over the bridge was closed 
at 10.18, after train 119, northbound, had 
passed. In about three-quarters of an hour 
sufficient water was pumped out of the 
scows to raise the old span about 1 ft. At 
11.25 the old span was floated downstream 
about 100 ft., where it was anchored until 
it was convenient to float it to a selected 
landing place about 1 mi. away to await 
dismantlement. The tugs then returned to 
the new span, which was released and towed 
toward its piers. 

The scows under the new span were held 
parallel to the protection pier until the 


northeast corner of the span was about 1 ft. 


from the west end of the north pier. Then 
the north end of the span was held station- 
ary while the south end was swung until 
the bridge was parallel to its final position, 
guiding it by the ends and controlling the 
scows by ropes running to the drums of 
the hoisting engines on the scows. When 
the span had been brought to true align- 
ment over the center pier it was held 
against any horizontal displacement by stop 
timbers at each end, and by ropes securing 
it firmly against wedges at the south pier. 


The span was lowered until it was about- 


6 in. above its final position, and with the 
span at this elevation, the railway com- 
pany’s crew placed the centering ring on 
the center casting and centered the span 
accurately over the turntable. The cen- 
tering ring was a steel band about 10 in. 
wide, of %4-in. metal, made in three seg- 
ments. The inside diameter of the band 
when the three segments were bolted up 
tight was the same as the outside diam- 
eters of the center bearing chamber and 
upper casting of the center bearing. This 
ring was placed around the bearing cham- 
ber on the pier, the bolts connecting the 
segments were loosened, and the ring was 
widened out to about 3 in. more than the 
diameter of the center casting. This al- 
lowed the upper casting to enter the ring 
without refined adjustment as the bridge 
was lowered. 

When the bridge had been lowered to 
within 5 or 6 in. of its final position, the 
bolts connecting the segments of the center- 
ing ring were tightened, forcing the bridge 
into correct position over the center bear- 
ing. The lower edge of the upper bearing 
had been given a slight chamfer in the 
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NEW SPAN IN PLACE AND OLD SPAN (AT LEFT) BEING TOWED ASIDE 


shop to guide it into the bearing chamber. 

The ring held the bridge accurately 
centered while being lowered the remain- 
ing distance. Meanwhile the upper casting 
moved down inside the ring and the upper 
bearing entered the bearing chamber. 
Special care was taken to have the bridge 
perfectly level on the scows just as it came 
down on its bearings. The span was low- 
ered about 1 p. m. to its permanent posi- 
tion on the turntable. 


FINAL ADJUSTMENTS 


Immediately after lowering the span on 
its bearings, the end rails were fitted into 
place, the necessary adjustments at the end 
bearings were made and all connections 
were made in the power transmission sys- 
tem. The scows were then lowered until 
the wedges could be released and the scows 
swung free below the bridge. At 4 p. m. 
the rails were connected and the bridge 
opened for traffic. i 

The moving of the spans was done by 
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CENTER PIVOT, NEW DRAW SPAN 


Ring at top helped guide span to its seat, being 
placed loose and tightened as bridge was lowered 


the Great Lakes Dredge & Dock Company, 
Chicago. The new concrete piers and the 
remodeled top of the center pier were con- 
structed by the Cleary-White Construction 
Company. The American Bridge Company 
fabricated the structural material of the 
new bridge, the erection being done by the 
Bernhisel Construction Company. Geo. P. 
Nichols & Brother installed the power 
equipment. The bridge was designed by 
the engineering department of the Chicago 
& North Western Railway under the direc- 
tion of W. H. Finley, chief engineer, and 
W. C. Armstrong, engineer of bridges. H. 
M. Spahr was resident engineer for the 
railway, in charge of all field work. 


Contract Time Limit Binding Des- 
pite Excessive Quantities 


By WILLIAM B. KING 


Of King & King, Washington, D. C., Members of 
the Bar of the Court of Claims 


HAT quantities 10 per cent of those 

expected are not sufficient ground for 
extension of the time of a contract is 
established by a decision rendered Feb. 23 
in the case of P. Sanford Ross, Inc. The 
contract in this case provided for channel 
excavation in the James River to produce a 
certain depth and width. There was a gen- 
eral statement of the number of cubic yards 
which might be expected—to be increased 
or diminished as the exigencies of the work 
might require. The specifications in stat- 
ing the quantities of material made a defi- 
nite statement, followed by the words ‘more 
or less.” It turned out that these quantities 
were exceeded by at least 10 per cent in 
every classification. The contract took longer 
than the time fixed in it and the United 
States deducted the cost of inspection and 
superintendence during the extended pe- 
riod, this being provided in the specifica- 
tions. 

The contractor claimed that this deduc- 
tion should not have been made, saying that 
the excessive quantities were the cause of 
the delay. The decision in Moore’s case by 
the U. S. Supreme Court was cited, hold- 
ing that, where a contract was to furnish 
“shout” 5000 tons of coal, the government 
could not stop deliveries after receiving 
4634 tons. The court discriminated be- 
tween that case and the pending case and 
said that here the work to be done was 
definitely described and that this was the 
contractor’s obligation. The statement of 
quantity, “more or less,” did not supersede 
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the description of the work required. The 
court said: 

“The work which claimant bid upon was 
the excavating and removing of materials 
from portions of the James River. He was 
informed by the specification that the pur- 
pose of the excavation was to secure a depth 
of 18 ft. in said river below mean low water 
in three divisions of the work and a chan- 
nel width of 200 ft. It was declared (par. 
31) that material excavated from a greater 
depth than ‘1 ft. below the prescribed depth 
of 18 ft.,’ or from outside the limits of the 
channel as marked, would not be paid for. 
These provisions, in connection with the 
others mentioned, show conclusively that it 
was not the purpose or intention of the 
parties that the quantities mentioned in the 
contract should be controlling, with a slight - 
variation allowed for ‘more or less.’ ” 


Steel Molds Simplify the Casting 


of Test Cubes 


OR testing sand to be used as fine ag- 

gregate in concrete road construction a 
steel mold for concrete cubes has been de- 
veloped by the New York State Highway 
Department. The accompanying photo- 
graph, showing two of these molds, the one 
at the left opened and the one at the right 
closed, leaves little to be said in the way 
of a description. The two halves of each 
mold are identical. At one end there is a 
brass locking bar which fits into a groove 
in the other half of the mold. On this bar 
is an adjustable nut which bears upon the 
curved shoulder of the mold when closed. 


THIS STEEL FORM IS USED BY THE NEW 
YORK STATE HIGHWAY DEPARTMENT 
FOR SAND-CEMENT CUBE TESTS 


By forcing these bars inward the two ends 
of the mold are brought tightly together. 
These molds are set up on thick slabs of 
glass while the cubes are being cast. The 
use of steel instead of brass or some other 
form of material makes these molds very 
economical. 


FOREIGN COMMERCE for the fiscal year 
ended June 30, 1914, at the port of New 
York was valued at $2,140,243,057, an in- 
crease of $1,299,966,365 over the year 1886, 
when the first improvements to the en- 
trances of New York harbor were begun. 
The total cost of these improvements to 
date is two-thirds of 1 per cent of this in- 
crease, or less than one-half of 1 per cent of 
the present annual value of the foreign com- 
merce. The yearly tonnage of the foreign 
commerce handled at New York is less than 
one-fifth of the total annual tonnage pass- 
ing through the port. 
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Water Filter of New Type, Tested at Toronto, 
Employs “Drifting Sand” Principle 


Dirty Filtering Material Is Removed Continuously, Washed and 
Restored Without Interrupting the Normal Operation of the Unit 


By GEORGE G. NASMITH 
Director of Laboratories 


and F. ADAMS 
First Assistant to Director 


Department of Public Health, Toronto 


HEN it became known that an addi- 

tional 60,000,000 imp. gal. per day 
mechanical filtration plant was to be 
added to the present 32,000,000 imp. gal. 
slow sand unit at Toronto, the John Ver 
Mehr Engineering Company, Limited, 
asked the Department of Works to consider 
its new system of filtration, employing the 
Ransome “drifting sand” unit. This system 
depended upon an ingenious arrangement 
for automatically removing the surface sand 
of the filtering sandbody continuously, to- 
gether with the dirt which is contained, 
washing it and returning it cleansed into 
the stream of raw water and coagulant 
coming on to the filter. As the system 
appeared at first sight to be not only in- 
genious, but practicable, and as there 
appeared to be a number of advantages 
over the standard types of gravity me- 
chanical filters, it was agreed that if the 
company built a unit of 500,000 imp. gal. 
capacity per day, it would be given a 30-day 
trial by the director of laboratories of the 
Department of Health, and if such test 
proved satisfactory, the company would be 
permitted to put in a tender for. the 
60,000,000 imp. gal. installation. 


DEMONSTRATION FILTER 


A site for the demonstration filter was 
selected adjoining the old West Toronto 
pumping station on Ellis Avenue, which 
drew water from the Humber Bay, and the 
plant was built there in the Spring of 1913. 
The site was chosen because raw water 
could be obtained from Humber Bay, which 
is always polluted with sewage and fre- 
quently muddy, and also because water 
could be obtained from the city mains under 
pressure for washing back the filter when- 
ever necessary. The plant was put into 
operation during the first week of May, 
1913, and was turned over to the depart- 
ment for the official test on May 21, 1913. 

The arrangement of the demonstration 
plant is shown in the accompanying illus- 
tration. A centrifugal pump driven by an 
electric motor draws the water from Hum- 
ber Bay in Lake Ontario at a point about 
700 ft. from the shore and about half a mile 
east of the mouth of the Humber River 
and delivers it, together with a continuous 
supply of washed drifting sand from the 
sand washer to the center of the filter at 
its top. The filter consists of a vertical 
cylinder of reinforced concrete deeper than 
usual in filter design, and is nearly filled 
with sand. The filtered water collecting 
system is at the bottom, divided into small 
units consisting of a number of hoppers 
filled with graded gravel held in place by 
a brass screen fastened down to the con- 
crete. 

At a distance of 2 ft. 6 in. above 
the underdrain system and all around the 
filter are a series of hopper shaped ports 
down which the drifting sand passes. These 
ports converge downwards to extractor out- 
lets, with glass inspection tubes, so that 
the operation of the drifting sand can be 
watched. The extractors are controlled by 


cocks which can be adjusted to suit the 
character of the water being filtered. 


THE DRIFTING SAND PRINCIPLE 


The drifting sand from the inspection 
outlets is collected by a ring main system 
along which is a current of wash water 
which conveys the sand to the sand-washer 
or sand separator. The sand-washer con- 
sists of a flat-sided hopper-like vessel with 
glass windows at the flat sides, through 
which the action can be observed. The sand- 
washer is attached to the filter supply pipe 
immediately over a constriction in it some- 
thing like the form of a Venturi meter tube. 
An opening in the bottom of the sand- 
washer lets through the clean sand into 
the water passing, which conveys it to the 
filter and maintains the conical heap of 
sand in it. 

By the well-known hydraulic principle the 
pressure in the pipe at the constriction 
is very much less than on the filter. This 
difference is sufficient to draw the loose or 
drifting sand charged with dirt out of the 
filter into and through the sand-washer 
and into the supply pipe, and so maintains 
the continuous motion of the sand while 
the filter is in operation. The sand, which 
by this time has become freed, but not 
separated, from the dirt, is led into the 
sand-washer at about mid-height. The 
weight of the sand carries it to the bottom 
of the washer and the dirty water escapes 
at the top. Near the bottom of the washer 
is a jet of water which carries the sand 
downwards into the supply pipe, displacing 
the dirty water upwards in so doing. The 
water used for washing the drifting sand 
is unfiltered. 

The plan area of this filter is 143 sq. ft., 
or 0.0033 acre. The estimated surface of the 
stationary cone is 306 sq. ft., or more than 
twice the plan area. The average depth of 
the sand in the filter is about 13 ft., of 
which about 54 per cent is drifting. The 
minimum -thickness of drifting sand is 
about 2 ft. 6 in. and the maximum 10 ft. 
The minimum thickness of the stationary 
sand is 2 ft. 2 in. and the maximum 13 ft. 

The sand used was a local sand contain- 
ing a large proportion of limestone and 
was prepared principally- by screening out 
the coarser materials and washing away the 
finer. The physical analysis of this sand 
shows its effective size to be 0.4 mm. and 
its uniformity coefficient 2.7; it was passed 
through a sieve of 8 meshes per linear inch. 
In the drifting sand the coarser particles 
tend to collect in the planes of maximum 
travel and the finer materials to drop 
through the coarser, thereby offering the 
coarser materials to the water first and the 
finer materials later. 


COAGULATING PLANT 


A novel feature of the coagulating plant 
for supplying a solution of aluminum 
sulphate to the raw water is the employ- 
ment of a large float or hydrometer-like 
arrangement for maintaining a solution of 
constant strength of about 1% per cent, 


which is fed through an orifice under a 
constant head, the orifice being changeable. 
The arrangement is shown diagrammatic- 
ally in the drawing and consists principally 
of rectangular reinforced-concrete tanks in 
series coated with solid paraffin. 

The first tank contains water supplied 
from the pumping main and maintained at 
a constant level by a balleock. The water 
from this tank may either pass direct to 
the bottom of the solution tank or through 
the needle valve at the bottom of the hydro- 
meter tank. Solid crystals of aluminum 
hydrate are fed into the upper compartment 
of the solution tank in sufficient quantity 
to maintain the solution at any convenient 
amount in excess of 114 per cent. The solu- 
tion passes from this tank into the hydro- 
meter tank through a needle valve at the 
top of the hydrometer. 

Thus the hydrometer tank is supplied 
either with solution at the top or water at 
the bottom, depending upon whether the 
hydrometer is up or down. The hydrometer, 
which consists of an oak barrel with conical 
ends of concrete and provided with brass 
adjustable needle-valve points, is weighted 
so as to just float in a solution containing 
1% per cent of aluminum sulphate. The 
mixing of the two liquids takes place quite 
readily owing to variations in density. The 
heavier solution coming in at the top com- 
mences to travel downwards, producing 
circulation, and conversely the lighter solu- 
tion coming in at the bottom commences to 
travel upwards, again producing circula- 
tion, with the result that stratifica- 
tion at the orifice cannot be detected. The 
solution before passing to the pump suction 
pipe was further diluted about 200 per cent, 
so that When entering the raw water the 
solution was of about 1% per cent. The 
alkalinity, as CaCo, of Great Lakes water 
at Toronto, is about 100 parts per million, 
which is capable of breaking up several 
times the quantity of alum that would ever 
require to be used. 


THE OFFICIAL TEST 


The building of the plant was watched 
from beginning to end, so that no detail 
of construction was left unknown. Every 
subsequent change in operation or construc- 
tion was also seen by us and the filter was 
run off and on from May 7 to May 20, so 
that the plant was known to us and watched 
from every possible angle. 

The official test commenced May 21, 
1913, and ended June 27, 1913, constituting 
a continuous test of 36 days. On June 13 
the filter was closed down for 5 hours be- 
cause the West Toronto pumping station 
was being used as a booster station for 
raising the city water pressure in the 
western part of the city. This was a matter 
in no way connected with the demonstra- 
tion filter, but the arrangement of pipe, etc., 
made it impossible during this 5 hours to 
get water for the filter through the intake 
pipe in Humber Bay. On June 15 the 
screen in the bottom of the filter broke, and 
the sand had to be taken out of the filter, 
the screen repaired and the sand replaced. 
The filter was consequently shut down on 
this date. On June 19 the filter was shut 
down because the hydroelectric power was 
off. With the foregoing exceptions, the 
operation of the filter was continuous dur- 
ing the period of the official test. 


BACTERIOLOGICAL EXAMINATION 


As a rule, two raw water samples and 
two filtered water samples were taken daily, 
and these samples plated about one hour 
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after taken. Counts were made on standard 
agar at 37 deg. C. for 24 hours. Red colony 
counts were made on neutral-red bile-salt, 
lactose agar, at 37 deg. C. for 24 hours. 
B. coli estimations were made on standard 
lactose bile grown at 37 deg. C. for 48 hours 
in the following quantities: 50, 10, 1, 0.1 
and 0.01 cu. em. Counts on gelatin for 
three days at 20 deg. C. were also made, 
but were discarded for this reason: The 
filter was washed back with water from the 
city mains. In the city mains and in the 
r servoirs a bacillus multiplies at times, 
giving nunierous yellow colonies on acid 
gelatin. This bacillus apparently multiplied 
in the filter. This yellow organism grows 
on acid gelatin, but does not grow on 
neutral gelatin such as used as a routine by 
Dr. Houston of London, nor does it grow 
on agar in the warm incubator and is of no 
sanitary significance. The gelatin counts 
were consequently disregarded. 

On June 13, 14, 16 and 17 chlorine was 
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stantly carries the drifting sand out of the 
extractors to the sand-washer amounted in 
this test to 2 per cent of the total water 
filtered. This is raw water. The wash- 
water used to wash back the filter (about 
every 8 days) amounted to somewhat under 
1 per cent of the total water filtered. This 
is filtered water. The total wash-water, 
both kinds, amounted to slightly less than 
3 per cent of the total quantity of water 
filtered. 

The loss of head in the filter, immediately 
after washing back, when filtering at a 
rate of 500,000 imp. gal. per day was about 
7 ft. Over a period of 8 days’ operation 
the loss of head commonly increased to 
14 ft. It was found advisable to wash back 
the filter only about every 8 days. 


OPERATING RESULTS 


The average rate of filtration for the 36- 
day test was 140,000,000 imp. gal. per acre 
per day. During the first 11 days the 
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WITH THE DRIFTING SAND FILTER, TESTED AT TORONTO, IT IS POSSIBLE TO 
REMOVE DIRTY SAND, WASH AND RESTORE IT WITHOUT INTERFERING WITH THE 
CONTINUOUS OPERATION OF THE UNIT 


added with the alum to the raw water to 
determine whether such a procedure would 
be suitable with this type of filter. 

Following the completion of the official 
test on June 26, a culture of bacillus pro- 
digiosus was added to the water coming on 
to the filter’ in such quantities that the 
number of prodigiosus colonies per cubic 
centimeter in the unfiltered water varied 
between 204 and 600. No prodigiosus 
colonies appeared on the filtered water 
plates. 

The Humber Bay water pumped on to 
the filter during the official test varied 
naturally in turbidity from 3 to 45. The 
filter effluent was throughout perfectly clear. 
Following the expiration of the official test 
clay in a fine state of division was added 
daily for three days from 7 a.m. to 5 p.m. 
to the water coming on the filter. The addi- 
tion of clay to the raw water was not uni- 
form, so that the turbidity of the water 
coming on the filter varied from 375 to 650. 
The filter effluent throughout this turbidity 
test was perfectly clear. Throughout this 
test 114 grains of alum per imperial gallon 
were used and the filter was not washed 
back at any time. 


WASH-WATER 


With this type of filter the wash-water is 
of two kinds. The wash-water which con- 


amount of alum used, in grains per imperial 
gallon, was 0.75; for the next 13 days, 1.5; 
for the next 6 days, 1; and for the remain- 
ing 6 days, 1.5. 

For the entire test period the average 
raw water bacterial count on standard agar 
at 37 deg. C. was 1365 per cubic centimeter, 
and for the filtered water 13, giving an 
efficiency of 99.0 per cent. 

The average raw water red colony count 
on neutral-red bile-salt, lactose agar, at 37 
deg. C. was 106 per cubic centimeter, and 
for the filtered water 0.7, giving an effici- 
ency of 99.3 per cent. 


Hot IRONS INSTEAD OF BRUSHES are used 
in spreading joint fillers over the top of 
wood-block pavements now being laid on 
Main Street, Kansas City. Four irons are 
provided, two being heated while the other 
two are in use. Clark R. Mandigo, assist- 
ant city engineer, states that the filler 
penetrates the joints quickly at the point 
where it is spilled from the cans, but when 
pushed any distance by brushes the thin 
layer cools rapidly and the increased vis- 
cosity keeps it on the surface. The hot 
iron squeegee increases the fluidity, there- 
by insuring an even penetration. Blocks 
are laid on a cement grout cushion, 1:4 
mix, to prevent shifting. 
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Painting Steel to Prevent 
Electrolysis 


Oils Drying Flat and Containing Pigments Forming 
Rough Non-conducting Films Found Best— 
“Sanding ’’ Increases Bond 


EINFORCING steel embedded in con- 

crete which is so located as to be sub- 
ject to the action of stray electric currents 
is in danger of being disintegrated by elec- 
trolytic action, especially in the presence vf 
moisture. It has been proposed, as a pre- 
ventive measure that such steel be given a 
protective coating of paint, although the 
weakness of the bond or adhesion between 
painted steel and concrete was generally 
deemed so important an obstacle to this 
practice as to condemn it entirely. Further, 
previous tests seem to have shown that 
common paints are not absolutely impervi- 
ous to moisture. In an article appearing in 
this journal more than a year ago (Vol. 69, 
1914, page 38) E. B. Rosa and B. McCullum 
discussed the results of tests of over forty 
common paints, of which not one withstood 
a potential of 4 volts for any length of time, 
pitting of the steel occurring within a few 
months in all cases. They concluded that 
common paints may even increase the ten- 
dency to dangerous electrolytic action be 
cause of the concentration of such action in 
small areas where the paint films break 
down. 


New TESTS 


New light is now thrown on these ques- 
tions by an article entitled “Paints to Pre- 
vent Electrolysis in Concrete Structures,” 
by Henry A. Gardner, assistant director of 
the Institute of Industrial Research, Wash- 
ington, D. C. This article, printed in the 
March issue of the “Journal” of the Frank- 
lin Institute, contains a complete discussion 
of the results of about fifty tests on painted 
steel rods embedded in 1:2 Portland cement 
mortar cylinders. Two series of tests were 
made, differing mainly in the fact that the 
second series was continued for only 300 
hr., 240 hr. under 30 volts and 60 hr. under 
55 volts, with the cylinders always immersed 
in water up to within 1 in. of the top sur- 
face. 

The first series of tests was made as fol- 
lows: At the age of one month the cylin- 
ders were all connected up in parallel for 24 
hr. under 30 volts; then, since the current 
passing was found to be very small, they 
were placed in about 2 in. of water for one 
week. In a few cases it was found that 
cracks appeared near the bottom where 
moisture had affected the films of paint. 
They were then immersed in water up to 
within 1 in. of the top and continued under 
30 volts for 10 days longer. 

In all cases the current readings were 
made daily, and cracking was shown when- 
ever the current was appreciable. The 
painted rods were given two coats of the 
paint to be investigated, allowing an inter- 
val of one week for drying. Bituminous 
paints, oil paints, aqueous paints, lacquers, 
and oils and varnishes were tested. Two 
specimens contained unpainted rods which 
showed much earlier cracking and disinte- 
gration. It is impossible to give here the 
results in detail, but in general it was found 
that bituminous paints, a few oil paints, 
lacquers and varnishes gave the best re- 
sults. 


TESTS OF BONDING STRENGTH 


In order to determine the effect of paint 
upon the adhesion between steel and cement 
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mortar a similar set of specimens was tested 
in a Riehle testing machine. Pressure was 
applied upon the painted iron rod project- 
ing from the top of the cylinder until the 
bond was destroyed, and the comparative 
strength thus determined. Some of the 
water paints and lacquers showed bonding 
strength about as high as the plain steel, 
but failed to act as insulators; while others 
were good insulators, but low in bonding 
strength. Most of the oil-pigment paints 
made with raw linseed oil gave poor or 
only fair results, while much better results 
were obtained with boiled linseed oil, which 
dries to a harder, less porous, and more 
fully saturated film. 

A very effective method for increasing 
the bond between the painted steel and con- 
crete is to “sand” the painted surface just 
before it becomes dry. This produces a 
rough surface, which was found to increase 
the bonding strength as much as 100 per 
cent in one instance, and to give much bet- 
ter insulating values. 


IMPORTANT RESULTS AND ELECTROLYTIC 
ACTION 


Wherever there were voids in the sur- 
rounding mortar, at or around the painted 
rods, corrosion was most severe, and pitting 
was shown. The breaking down of a paint 
film, probably due to its having been broken 
through by enclosed hydrogen gas developed 
by the electrolysis of the water in the damp 
concrete, was always recorded by a sharp 
rise in the amount of current passed, and 
a noticeable fizzing sound. Bubbles of gas 
which burst with an audible explosion when 
lighted were brought to the top around the 
iron electrodes, sometimes carrying soft 
oily products. Such disintegrating effects 
of electrolytic hydrogenation might be pre- 
vented by thoroughly oxidized coatings, 
which could be obtained by allowing a period 
of 60 days for the drying of oil paints be- 
fore using in the cement. 

Paints which form highly impermeable 
films keep water away from the underlying 
iron and offer great resistance to the pas- 
sage of electric currents. Previous investi- 
gations made by Mr. Gardner have deter- 
mined the actual degree of porosity shown 
by various types of paint films, as reported 
in Bulletin 18, Scientific Section, Paint 
Manufacturers’ Association of United 
States. The addition of a pigment to an 
oil usually increases the resistance to mois- 
ture and makes a more impermeable film. 


CONCLUSIONS 


The corrosion of metal embedded in con- 
crete structures, by stray currents of high 
voltage, is often productive of serious ef- 
fects. The use of properly-made paints 
upon such metal constitutes a safeguard 
that should not be neglected by the engi- 
neer. Such paints may be prepared from 
the following substances. 

The vehicle should contain: (1) Boiled 
or bodied oils or products which dry to a 
fairly saturated film. (2) Oils which dry 
by semi-polymerization rather than oxida- 
tion. (3) Oils which dry to a flat rather 
than a highly glossy surface. 

The solid portion should contain a percen- 
tage of: (1) Pigments which are coarse 
and which, therefore, tend to form films 
having a rough surface; (2) pigments 
which are inert and which do not act as con- 
ductors of electricity; (8) pigments which 
are either basic or of the chromate type. 

The painted metal should be “sanded” if 
possible. 


Vote 271, MNOS. 
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New Publications 


THE OFFICIAL GooD RoapS YEAR BOOK OF THE 
UNITED StTaTEes. Edited by I. S. Pennybacker. 
Cloth, 64x94 in.; 498 pages; illustrated. 
Washington, American Highway Association, 
Colorado Building. 


CENTRIFUGAL PUMPS. By R. L. Daugherty, A. B., 
I E., assistant professor of hydraulics, Sibley 
College, Cornell University. Author of “Hydraulic 
Turbines.’ Cloth, 6% x9% in.; 192 pages; illus- 
trated. New York, McGraw-Hill Book Company, 
Inc. $2 net. 


REPORT OF THE BOILER CODE COMMITTEE of the 
American Scciety of Mechanical Engineers. 
Paper, 6x9 in.; 114 pages; illustrated. New 
York, American Society of Mechanical Engineers. 

Rules for the construction of stationary boilers 
and for allowable working pressures, applying to 
new and to existing installations. 


REPORT OF THE CHIEF OF ENGINEERS, U. S. A, 
to the Secretary of War, 1914. Paper, 6x9 in.; 
1565 pages and 51-page index; tables and maps. 
Washington, Government Printing Office. 

Annual report covering history, cost and finan- 
cial benefits of the river and harbor improvement 
work; coast defense work; the Great Lakes sur- 
vey ; Government requirements concerning 
bridges, obstructions and uses for power develop- 
ments of navigable rivers, ete. 


ELecTRic RAainway HANDBOOK—A Reference Book 
of Practical Data, Formulas and Tables for the 
Use of Operators, Engineers and Students. By 
Albert S. Richey, E. E., consulting engineer, pro- 
fessor of electrical engineering, Worcester Poly- 
technic Institute, and Fellow of the American In- 
stitute of Electrical Engineers, assisted by Wil- 
liam C. Greenough, E. E. Limp leather, 444; x7 
in.; 832 pages, illustrated: diagrams and tables. 
New York, McGraw-Hill Book Company, Ine. $4 
net. 


SoME ECONOMIC PROBLEMS OF RAILROAD VALUATION. 
By A. M. Sakolski. Reprinted from the American 
Economic Review, Vol. V, No. 1, March, 1915; 
published by the American Economic Association. 
Paper, 64,x9%\% in.; 15 pages. 

While this work is very brief and can not go 
into the intricacies of railroad valuation in detail, 
it gives a good bird’s-eye view of the subject and 
lays proper emphasis on certain points often over- 
looked, such as the difference between depreciation 
as a measure of physical depletion and deprecia- 
tion as an accounting problem to take care of 
final renewals. 


REPORT OF THE STATE ENGINEER OF NEBRASKA for 
1913-1914. 2 volumes, cloth, 6x9 in.; volume 1, 
356 pages, illustrated; volume 2, 382 pages, illus- 
trated. Lincoln, Neb. Donald D. Price, State 
Engineer. 

The first volume explains the work of the State 
Board of Irrigation, Highways and Drainage for 
the past two years. It contains a history of irri- 
gation development, explains improvements due 
to irrigation, gives data on the canals at various 
projects and the construction of drainage and 
irrigation ditches, highways and _  State-aid 
bridges, etc. Volume 2 contains details of. the 
hydrographic work done, including surface water 
measurements and complete tabular data for vari- 
ous rivers and discharge of smaller streams. 


Books Reviewed 


American Sewerage Practice—Vol. 
II—Construction of Sewers 


Authors, Leonard Metcalf and Harrison P. Eddy. 
Cloth, 6 x 9 in.; 564 pages, 181 illustrations. New 
York, McGraw-Hill Book Company, Ine. $4 net. 


Reviewed by Charles E. Gregory 
Engineer in Charge, Bureau of Sewers, Borough of 
Manhattan, New York 

Volume 2 of “American Sewerage Prac- 
tice” by Metcalf & Eddy fulfils the ex- 
pectations engendered by Volume 1. It 
covers all of the engineering work of car- 
rying out in the field the construction of 
sewers under the varying conditions met 
with in modern practice, and includes nu- 
merous typical examples with illustrations. 
It begins with the preliminary field surveys, 
soundings and borings and explains each 
step until the sewer system is completed 


and accepted. Construction methods and 
contractor’s plant are fully described and 
illustrated. Specifications and sewer main- 
tenance are also discussed. 

A very valuable feature is the descrip- 
tions of specific works and operations which 
have been met with in the experience of 
the authors, since the application of sim- 
ilar plant or plans to other conditions and 
places can be made by taking into account 
the differences in financial and physical 
conditions and requirements and modifying 
for them accordingly. 

Each subject has been set forth in de- 
tail, but’ there has been some repetition of 
data and theory when quoting opinions and 
writings of others. Much-needed and per- 
tinent theories of design and structural de- 
tails of forms and centers as well as of 
trench and tunnel sheeting and timbering 
are included as a part of construction rather 
than design. It is apparent that the au- 
thors have intended to instruct so fully 
about the detailed execution and inspection 
of sewerage work that more exact standards 
and better structures may result. 

The first chapter points out the need for 
better inspection and execution of sewer 
construction and suggests a form of organi- 
zation for the engineering corps. This is 
followed ‘by instructions for laying out the 
work on the ground, supervision and inspec- 
tion of the construction work, making 
specific mention of the more important ma- 
terials used. Blank forms for cost keeping 
and progress records with directions for 
their use are given. 

Six chapters are used to cover excava- 
tion, the most uncertain part of sewer con- 


struction in its effect upon both cost and 


rate of progress. Open cut and tunnel work 
are described, although tunneling is not 
covered so completely as open-cut excava- 
tion. The various materials to be excavated 
are described and classified. Methods and 
machines used for the various conditions 
are described and illustrated. Explosives 
and their care and use are fully covered. 

The practice of tunneling for short dis- 
tances in shallow trenches is suggested as 
an economical method but in the writer’s 
opinion should not be allowed, especially if 
the street is paved or is to be paved in the 
near future. Such a practice would lead to 
subsequent settlement and destruction of 
the paved surface. 

Quantities and costs are given with use- 
ful diagrams and tables. Rates of progress 
are concisely dealt with, and Table 36 gives 
rates of progress in tunnels through differ- 
ent materials. Practice varies in different 
parts of the country, and the authors point 
out that it is not customary to distinguish 
between earth and rock excavation when 
contracting for sewers in some far western 
cities. 

Two chapters cover the important work 


~ of bracing and shoring trenches. The 


theory of earth pressures is exhaustively 
treated and the danger of using theories 
which are based upon assumed conditions 
which are often not even approximately cor- 
rect, is pointed out. Practical methods for 
obtaining safe results in conformity with 
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the best practice are given, also tables and 
diagrams of sizes and quantities. 

Four chapters take up in detail the mate- 
rials from which the sewers are made, in- 
cluding vitrified clay pipe and iron pipe, as 
well as sewers of brick, concrete and vitri- 
fied blocks, and describe in detail how they 
are purchased, inspected, handled and in- 
corporated into the structures. 

A chapter is devoted to the very impor- 
tant work of designing and using forms, 
centers and profiles. The construction and 
use of a suitable form or center for un- 
usual shapes, or a form for a usual section 
so designed as to be readily used a great 
number of times without distortion or 
harmful leaks, is a matter of great impor- 
tance if sewers are to be built true to shape 
and with smooth inner surfaces. Numer- 
ous examples of successful work are de- 
scribed and illustrated. 

Two chapters have to do with drawings, 
and specific emphasis is placed upon the 
need for clear, exact language and complete 
drawings. 

In the larger cities a contract form best 
suited to cover the legal difficulties has 
been worked out through experience gained 
in disputes with contractors, which have re- 
sulted in court decisions which serve as 
precedents for future cases. The contract 
form given by the authors is complete but 
should be modified and abbreviated in places 
for special localities. 

The technical specifications are complete 
for usual work, but possibly include more 
description of methods than would seem 
necessary or advisable to those who prefer 
to give the contractor greater liberty in 
choosing methods. 

One chapter is unique in that it contains 
valuable data relative to the maintenance 
of sewer systems. This subject has been 
much neglected and there is a real need for 
the establishment of standards of practice 
and for an interchange of data relating to 
methods and costs. 

The last chapter is entirely devoted to 
the discussion of “explosions in sewers,” 
and concludes that the great increase in 
such explosions is due to the discharge of 
gasoline from garages. Various opinions 
as to causes are quoted and there is some 
repetition of data as a result of some arti- 
cles being to a certain extent compilations 
of data from others. 

The book.as a whole is up to date and 
complete and will be exceedingly useful to 
both engineers and contractors. 


Masonry 


Author, Malverd A. Howe, professor of civil engi- 
neering, Rose Polytechnic Institute. Cloth, Gao 
in.; 160 pages; 115 illustrations. New York, John 
Wiley & Sons, Inc. $2 net. 


This book is a very concise treatment of 
the subject of masonry construction for use 
as a textbook, and wisely makes no claim to 
completeness of presentation. It is de- 
signed to be used as the basis of a short 
course on masonry in institutions where 
but a limited amount of time can be allowed 
for the subject. There is a very complete 
list of references, covering six pages, for 
those who can pursue supplementary read- 
ing; but, as usual in such lists, no indica- 
tion is given of the relative value and 
trustworthiness of the different articles and 
books, nor of their exact contents. 

The book is divided ito three parts: 
Part I, “The Materials,” consists of two 
chapters, one describing natural building 
stones and the other artificial building ma- 
terials. Part II, “Masonry,” treats in three 


chapters the subjects of stone, brick and 
hollow-tile, and concrete masonry. Rein- 
forced concrete is not included, the author 
stating in the preface that there are al- 
ready numerous books which treat that sub- 
ject fully. Finally, Part III on “Specifica- 
tions” contains one chapter, and is followed 
by the list of references mentioned in the 
first paragraph. 

Part I contains the conventional defini- 
tions and classifications of natural building 
stones, but is brought up to date by illus- 
trations of modern quarrying machinery 
and power tools, which are also concisely 
described. Most of the illustrations are 
taken from manufacturers’ catalogs. The 
subject of manufacture of brick is well 
treated, and modern methods of burning 
are fully described. Another new feature 
is the section on modern forms of hollow 
terra-cotta or tile, with illustrations of wall 
and arch blocks. Lime and cement are 
rather inadequately treated in only six 
pages, and sand, gravel and mortar are also 
dismissed in a few pages. 

Part II, treating masonry, covers the 
whole subject in about 60 pages, including 


many illustrations. Beginning with the 
usual definitions and classifications, the 
subject of stone masonry is concisely 
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treated in the usual manner, and includes 
illustrations of modern forms of grab 
hooks, clamps, and dowels, etc., for 


handling stone. Brick and hollow tile 
masonry are given but 10 pages, and 34 
pages are devoted to concrete masonry. The 
discussion of the latter important subject 
is practically confined to definitions and 
short descriptions, based upon illustrations, 
of mixers, concrete blocks, mixing and de- 
positing plants, bottom-dump buckets and 
tremies for placing concrete under water, 
etc. The modern methods of placing con- 
crete and grout under pneumatic pressure 
are described, and the cement gun illus- 
trated and explained. Various surface 
finishes, forms and form clamps, water- 
proofing methods, tests of permeability, and 
effects of alkali on concrete are described, 
and followed by a very condensed statement 
of average values for the physical proper- 
ties of concrete. 

The final chapter contains abstracts from 
the “Manual” of the American Railway En- 
gineering Association, on definitions and 
specifications for stone masonry and for 
plain concrete, and from the recommenda- 
tions of the American Society for Testing 
Materials on standard specifications for 
building brick, lime, sand and cement. 


Letters to the Editor 


Comment on matters of interest to engineers and contractors will be welcomed 


How Can Annual Reports Be 
Improved ? 


Sir: Public works engineers should read 
Professor Swain’s views on the engineer’s 
deficiencies in your issue of Feb. 27, and 
should then turn back and read your edi- 
torial on improving annual reports. After 
reading these two articles, they should read 
their last annual reports and carefully 
analyze the connection between the three. 

Professor Swain says: 
that is very widely held, and particularly 
among engineers, that the engineering pro- 
fession is not appreciated at its full value, 
and that the engineer does not receive the 
recognition in public life, and as a leader, 
that his attainments entitle him to receive.” 
Mr. Public Works Engineer, why should you 
be appreciated? Read the annual reports of 
the departments of public works of the lead- 
ing cities and see if you can advance any 
reason for being appreciated. 

Quoting from the editorial, ‘This journal 
can see no reason for filling dozens of pages 
with tables showing the number, size and 
location of valves. This information is valu- 
able. Its place, however, is in the office files 
and not in a report sent out broadcast.” We 
even go further in our annual report of the 
Bureau of Engineering. Work done by the 
different divisions is shown in detail if the 
unit costs are shown, thereby making them 
of value to the engineers of other cities. If 
detail costs are not given, the report is not 
published. 

We have in the past published engineer- 
ing reports on engine and boiler tests, lo- 
cations of new feeder mains, etc. A new 
policy has been adopted for these reports, 
and has been carried into effect as far as 
one report is concerned. Pamphlets, stand- 
ard city size (the same as the University 
of Illinois bulletins) are published and dis- 


“It is an opinion © 


tributed as called for. In this way the size 
of the annual report is kept down and much 
postage and waste of material are saved. 
We are also trying to eliminate all super- 
fluous tables and reading matter. It is true 
that the 1914 report, to be published, does 
not reach the ideal expected, but it is hoped 
that with constructive criticism of the an- 
nual reports that are published this year, 
the ideal will be more nearly approached 
next year. 
C. C. SANER, 
Designing Engineer, Bureau of Engineer- 
ing, Department of Public Works. 
Chicago. 


Highly Specialized Engineering 
Needed in Water-Power Design 


Sir: A certain phase of water-power engi- 
neering has long been forced upon the writ- 
er’s attention, on account of the opportunity 
he has had to observe the economic effect of 
the principles of design, the importance of 
which is sometimes insufficiently consid- 
ered. This phase is the relatively careless 
attitude of mind toward hydraulic losses as 
compared with electrical losses, which 
stands out so prominently in many of our 
plants, especially the older ones. The old- 
fashioned idea of developing a water power 
was to order a wheel from the manufac- 
turer’s catalogue, and, starting with a 
knowledge of the diameter of the hole at 
the wheel-case entrance, to contract for a 
pipe that would fit the hole and arrange 
in some more or less crude way to get water 
into the pipe. 

The electric end of the job, however, has 
long been and even now is, in a far more 
refined state than the hydraulic. Great 
stress is laid on electrical efficiency and 
strict attention is paid to 4% per cent more 
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or less as determining the maximum fitness 
of apparatus, but the same careful consider- 
ation is not ordinarily given to the conser- 
vation of head and to the turbine efficiency. 
This neglect is often due not so much to a 
fault of the engineer as to his inability to 
impress upon his client the value of spend- 
ing a little more money to accomplish the 
best results. Then, too, there seems to be 
an unwarranted prevalence of opinion that 
hydraulic losses, as roughly computed, are 
inevitable, and the idea of cutting them 
down, say, 1 per cent, is certainly not given 
the same weighty consideration a similar 
possibility in the transmission losses, for 
example, receives. 

It should be borne well in mind that a 
matter of 6 in. of head on, say 50 ft. total 
available fall, may mean 1 per cent more or 
less of gross earning capacity, and when the 
fixed charges, operation, ete., are subtracted, 
it means a considerably larger percentage 
of the net earnings. Thus it appears that 
in some instances, overlooking an opportu- 
nity to save 6 in. might sadly affect the 
stock dividends. 

An apparently unimportant eddy at the 
entrance to a pipe line may be passed over 
as trivial, when its chief harmful influence 
is, perhaps, not so much the local loss ac- 
companying it, as the tortuous entrance 
given to the water, which causes a steeper 
hydraulic gradient, far along the pipe line. 

The writer’s opportunity to observe the 
practical effect of care in the design of tran- 
sition sections, entrances, tees, elbows, etc., 
has been somewhat exceptional, and there- 
fore, he feels justified in calling particular 
attention to this phase of water-power de- 
velopment. That there are numerous plants 
in existence where substantial gains in 
output could be effected by a few well placed 
and highly justifiable modifications, is an 
unquestionable fact. 

Electrical machinery of various makes 
rarely differs by more than about 1 per cent 
in efficiency, but different designs of water- 
wheels for supposedly the same physical re- 
quirements, may and do vary as much as 
10 per cent; although this, of course, does 
not represent the variation among the best 
of them. 

The point which it is desired here to im- 
press is that the proper conservation of 
head is of prime importance to the investor 
in water-power projects, and that the best 
results can be obtained only through highly 
specialized engineering of a quality com- 
parable to that which is universally recog- 
nized as necessary for electrical design. It 
would seem altogether superfluous to call 
attention to such an obvious matter, but the 
writer ventures to assert that very many 
of his fellow engineers in the water-power 
line recognize the desirability of a more 
serious attitude of mind toward the design 
of the so-called commonplace features of a 
plant. 

R. D. JOHNSON, 
Hydraulic Engineer. 
New York City. 


A Warped Stone Monument 


Sir: The accompanying photograph illus- 
trates what, to the writer, at least, is 
unique. It is merely a monumental shaft 
of very ordinary design and appearance, 
but an inspection will show that the shaft 
is slightly warped or curved to the right. 
When the writer first saw the stone, in an 
old cemetery at Canon City, Col., he thought 
the curve was intentional, due, perhaps, to 
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some freakish imagination, such as are so 
often allowed to run riot on monuments and 
epitaphs. On looking around the cemetery, 
however, three or 
four more were 
discovered with the 
same characteris- 
tics. With but one 
exception the con- 
cave side was to- 
ward the ‘south; 
the exception 
curved eastward. 
The stone is ap- 
parently a white 
marble, which has 
become so weath- 
ered as to give it 
the appearance of 
avery coarse 
quartz -like sand- 
stone. 

The shaft, which 
is about forty 
years old, is 6 or 
7 4t.— high.-- The 
curve which the 
shaft takes has a 
middle ordinate of 
approximately 1 in. 
in a chord of that 
length. 

No logical ex- 
planation of this 
curvature or warping has as yet occurred to 
the writer, who would greatly appreciate 
any enlightenment on the subject which 
your readers might be able to give. 

R. C. HARDMAN. 

Colorado Springs, Col. 


A WARPED MONUMENT 


[While the foregoing is interesting it is 
not unusual for marble to warp. Atmos- 
phere, heat, light, wind and rain all have 
their effect. Monumental slabs are known 
to act in such a manner, while marble left 
leaning against a wall or other object will 
invariably warp.—EDITOR. | 


Status of the Engineer 


Sir: Your editorial and Professor 
Swain’s address on the status of the engi- 
neer, in your issue of Feb. 27, are interest- 
ing if true, but are they true? Isn’t it 
true that except in certain matters of polit- 
ical preferment engineers have achieved 
as much recognition as men of any of the 
other professions, whether they be lawyers, 
doctors, dentists or any others? 

Engineers certainly have shown them- 
selves fully as capable of leadership as men 
of the other professions, even in the ranks 
of business and finance. We need look no 
further than to the heads of the Pennsyl- 
vania Railroad through several administra- 
tions, and of more than one manufacturing 
concern, and surely the Panama Canal is a 
fresh enough and most conspicuous instance 
of executive ability and clear thinking not 
to be forgotten so soon. What lawyer or 
business man could have done better, and 
how many as well? 

One trouble is that just as soon as an 
engineer drops his purely technical work 
he is often no longer classed among engi- 
neers, but as a business man, whereas a 
lawyer is always a lawyer even though he 
be an alleged statesman. 

Many of the executive positions under 
our Federal and State Governments, espe- 
cially in the public service and other com- 
missions, could be in a great many cases 
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better filled from the ranks of the engineers 
than from those of lawyers. The latter, 
however, take to politics as a duck takes 
to water and they get whatever is going in 
the way of political plums. 

Under our form of government, this is to 
some extent inevitable, but somehow or 
other we manage to struggle along and 
achieve results that on the whole are not 
altogether inferior to those achieved by the 
rest of the world. That isn’t to say we 
might not do much better, however, but 
surely neither you nor Professor Swain will 
say there could not be found in the State 
of New York, or for that matter in any 
other State, two or three or four engineers 
quite as capable of filling the position of 
public service commissioner as any man 
who has as yet held that office, or that one 
or more such engineers on each commission 
would not be a benefit. All this with all 
due respect to the men who have held such 
positions, for no matter how able they may 
have been—and many of them have been 
able—I think we could undertake to match 
one out of five with an engineer, both for 
technical ability, breadth of view, business 
judgment and plain horse sense. 

I for one refuse to believe that engineers 
have less common sense or think less clearly 
than men in any of the other professions, 
be they politicians, lawyers, doctors or 
clergymen, or less ability than business 
men. Look around at any of these profes- 
sions, and instead of picking out the shin- 
ing lights and stacking them up against 
the average engineer, who has had his nose 
to the technical grindstone, put them up 
against the engineers who have done things. 

However, it will not do any harm to urge 
on engineers the necessity of knowing 
something of the affairs of the world, to 
do all they can to broaden their vision, and 
above all, as Professor Swain has said, re- 
member that mathematics has about as 
much relation to engineering as knowing 
how to sew has to making a well fitting 
coat. We can all bear in mind, too, that it 
is not beneath the dignity of the engineer 
to evince some interest in civic affairs. It 
isn’t because the average lawyer who holds 
public office, is any clearer thinker or any 
broader minded than the average engineer 
that he gets political positions, but because 
he has been on the job and worked to that 
particular end. And there’s plenty of honor 
and plenty of money outside of political pre- 
ferment. 

There are men in every profession who 
realize nothing outside of the technique of 
their particular line, but in this respect, 
engineers are no worse than any of the 
rest. As long as they do this they will 
stay in the rut. Those who get outside, 
however, achieve some distinction, and 
there are some of the latter in all profes- 
sions alike. 

F. LAvIs, 
Consulting Engineer. 
New York City. 


FUEL OIL can now be readily supplied to 
vessels at each entrance to Panama Canal, 
according to the “Canal Record,” and the 
facilities will be extended as the occasion 
arises. Oil is sold by both Government 
and private corporations. At Balboa there 
is storage capacity for 220,000 bbl. of fuel 
oil and 37,000 bbl. of Diesel-engine oil, 
while at Cristobal 195,000 bbl. of fuel oil 
can be stored. Diesel-engine oil is not sold 
at the latter point. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


Other articles in this issue of int 


erest to contractors and construction engineers are indexed in the Table of Contents 


Special Hardie Cuts 20-Inch Steel 
Pipe Quickly 
By HAROLD F. JOHNSTON 


Special Engineer, Parks Branch, Department of 
the Interior, Banff, Alta. 


HE special hardie illustrated herewith 
was effective and economical in cutting 
odd lengths from full lengths of 20-in. 
steel pipe during the recent construction of 
a 244-mi. auxiliary water main for the town 
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HARDIE USED TO CUT STEEL PIPE - 


of Banff, Alberta. The writer does not 
claim to have originated this hardie, which 
he believes came originally from Los 
Angeles, and which has also been used in 
Calgary. 

The tool was forged from 2x 2-in. tool 
steel, and particular care was given to the 
working of the shank. This shank is 
tapered 1/16 in. to give clearance above the 
cutting edge and avoid binding. The cut- 
ting edge is double, formed by hollowing 
out the face of the hardie with a rasp. The 


edges must be parallel and in the same plane 
to insure an even, clean cut, following the 
desired line. 

A hole must first be made in the pipe 
with a diamond point which is % in. across 
the diagonal. The cut is then begun with 
the hardie, which must be held with the 
cutting edge perpendicular to a tangent to 
the pipe at the point being cut. As the 
cut proceeds a ribbon of steel curls away, 
and an even, clean edge is left. 

Three men, one holding the hardie and 
two using 8-lb. hammers, could cut a 20-in. 
steel pipe of 1%4-in. metal in 25 min. The 
combined wages of the three men were 85 
cents an hour. The cost was, therefore, 
35.4 cents for making a cut 5.23 ft. long. A 
cut at any angle to the axis of the pipe may 
be made as easily as a perpendicular cut. 


Wet Concrete Hauled from 
Central Plant on River 


Three Automobile Trucks Holding Four Yards 
Each Transport 360 Yards in Eight Hours 
from Mixing Plant to Forms on 
New York Subway Section 


CONCRETE plant consisting of a 2-yd. 

mixer, overhead bins fed from barges 
by a derrick, and three automobile trucks, 
has placed 360 cu. yd. of concrete in eight 
hours on New York subway work. Con- 
creting on this subway work has been diffi- 
cult on practically all the contracts. The fact 
that the work is covered with streets under 
heavy traffic, together with the lack of head 
room, and of sufficient volume: of concrete 
in one place to justify mixing plants in the 
cut, has forced the contractors to use low- 
capacity wheelbarrow-fed portable mixers 
wheeled along the street, and to do much 
mixing by hand. The small volume of con- 
crete in most of the work has contributed 
to this condition. 


CONDITIONS ON LEXINGTON AVENUE 


On section 13 of route 5, however, which 
extends on Lexington Avenue from 118th 


to 129th Street, conditions were favorable 
for a more modern and efficient plant. 
This section involves track-separation 
work, which calls at one point for seven 
tubes, is on two levels all of the way, and 
contains the 125th Street express station. 
Thus it will be seen that more concrete was 
required than in the average section. 
Further an invert 4 ft. thick for a good 
part of the lower level furnished a large 
volume of concrete which could be placed in 
considerable quantities at each operation. 
The tower system of carrying the street 
loads, described in the Engineering Record 
of Nov. 22, 1913, from the floor of the 
invert, used in the rock sections where 
no cross-bracing was required, allowed the 
side walls and roof to be concreted in 
the clear. The total concrete in this sec- 
tion is more than 55,000 cu. yd. The best 
day’s run under these conditions, which 
was for placing invert concrete, was 360 
cu. yd. in eight hours, and the average 
run for August and September, 1914, 170 
cu. yd. every working day. 

Even under these conditions, however, 
any plant installed on this section had to 
be capable of running economically on the 
“short” days when often less than 10 cu. 
yd. per hour could be placed. These short 
days came chiefly in concreting the thin 
arch walls, above the 125th Street station, 
where the cut ran partly out of rock, and 
the necessity of shifting bracing as the 
concrete came up delayed the work. 

There was dock space available on the 
Harlem River at the foot of 125th Street, 
which location gave an average round 
trip of only 1144 mi. to the job. 


POSSIBLE LAYOUTS 


To haul materials to the job would have 
required the use of primitive mixing facil- 
ities, which would have thrown away all 
the natural advantages of the section for 
placing concrete economically. To mix dry 


batches at the dock, as has been done on 
subway work, would also have thrown 
away this advantage, for the reason that 
if large enough batches were hauled to 


MOTOR TRUCK AT LEFT TAKING LOAD OF WET CONCRETE AT MIXING PLANT AND AT RIGHT DELIVERING IT TO FORMS 
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place concrete reasonably fast with a small 
number of trucks, great difficulty would 
be encountered in remixing them with 
water, while if small batches were hauled, 
such an excessive force of trucks and men 
would have been needed to place concrete 
rapidly that they would have actually been 
in each other’s way. 

The plain answer to the problem was 
a wet mixing plant at the dock, and a few 
large-capacity trucks. The trip could be 
made in plenty of time to prevent setting 
of the concrete, but many other serious 
difficulties had to be overcome which are 
not encountered in the usual concrete lay- 
out. 


EQUIPMENT OVERCOMES DIFFICULTIES 


As large capacity and speed were essen- 
tial in the concrete conveyances, three 
motor trucks holding 4 cu. yd. each were 
provided. As this plant had to be used on 
the other work when concreting was slack, 
trucks with convertible bodies which could 
assist the teams in handling dirt skips 
were desirable. The 745-ton Mack trucks, 
which have been on the job three years, 
are said to have met these requirements 
in an unusual way, and to have been thor- 
oughly dependable in service. 

Bins holding 480 yd. of stone, 160 yd. 
of sand and 8000 sacks of cement, fed with 
a clamshell derrick, were erected at the 
dock over a 2-yd. mixer under which the 
motor trucks backed to receive their two- 
batch load. Sand and stone are drawn 
from eight gates, under the center line 
of the bins, into a 2-yd. car. This car 
is operated by an endless cable on a swing- 
ing engine, the throttle lever of which 
is set half way between the mixer and 
the last gate, so that the man operating 
the gates can reach it. One man on ordi- 
nary runs, and two on heavy days, do the 
entire work of charging the mixer. An 
engineer for the mixer and one for the 
derrick complete the force. A foreman and 
four men are kept at the dock to assist 
in unloading and handling cement on heavy 
days. When concrete work is slack, how- 
ever, this crew is busy loading rock from 
the cut on barges, drying sand and prepar- 
ing waterproofing material, etc., so that 
the overhead on this plant when running 
light is very low. 


TRANSPORTATION AND DELIVERY 


To prevent the aggregate from settling 
to the bottom of the trucks in transit, the 
concrete is mixed rather dry. It is easy 
to put stiff concrete into a motor truck, 
but sometimes hard to get it out. The 
trucks have a back-tilting power dump, and 
the best results in releasing the load have 
been obtained with a home-made gate, the 
full width of the truck and 15 in. high, 
in the bottom of the rear door. A jet 
made of 14-in. pipe, and supplied with air 
from the drill plant, is thrust into the load 
about two feet behind the door, and blows 
out the concrete next to the bottom of the 
truck, allowing that above to run out easily. 
The load is then “sliced” out with this jet 
as fast as it will go down the chute. One 
man to handle the jet, and another to add 
a little water to the mixture with a hose, 
and feed it down the chute, are all that are 
required at the receiving end. 

The load is dumped into a low wood 
hopper, from which telescope sheet-steel 
chutes, made in 8-ft. lengths, are hung 
through a hole in the decking to the forms. 
This hopper is mounted on skids, and to 


move it the chutes are detached and the 
hopper is tied on behind the motor truck, 
which drags it up the street to the next 
hole in the decking. 

Although no figures can be given out, it 
is understood that this concrete installa- 
tion has more than paid, and has enabled 
the contractor, the McMullen, Snare & 
Triest Company, Inc., to carry out profit- 
ably a part of the work which has proved 
vexatious on many other subway contracts. 
At the present time this work is in charge 
of Robert Eldridge, superintendent, and H. 
V. R. Thorne, chief engineer, for the con- 
tractors. The Public Service Commission 
for the first district is represented on the 
contract by R. A. Fiesel, and the third 
division is in charge of C. V. V. Powers, 
whose assistant is J. P. Locke. 


Column Forms Hold 30 Feet of 
Wet Concrete 


By P. A. McGEADY 
Washington, D. C. 


ONCRETE had to be poured, continu- 

ously from top to bottom in constructing 
columns and piers for the Lincoln Memorial 
at Washington, according to the contract 
specifications. This required in some of 
the columns a continuous pour 37 ft. high. 
Consequently, the contractor for this por- 
tion of the work had to design some unusual 
form work. Steel forms were at first con- 
sidered, but the fact that a large number 
of forms would have to be set up at once 
in order to complete the work within the 
time limit made this type of form too 
expensive. 

The wooden tower forms illustrated in the 
accompanying sketch and photograph were 
then designed by the writer, and proved en- 
tirely satisfactory. The corner posts of 
these forms were made up of one 12-ft., two 
10-ft. and one 5-ft. sections, for convenience 
in handling. In striking the forms the 
lower three sections were removed and used 
elsewhere, while the 5-ft. section was left 
in place to carry the arch form work for 
the floors. Some of the smaller columns, 
3 x 6 ft. in plan, were poured to a height 
of 37 ft. in 144 hours, and the weight of 
wet concrete in all of the columns was much 
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4°x6" Wales adjustable for 
different size piers 


#8 Black annealed wire 
around both wales 
and studding 


CORNER CONSTRUCTION IS ADJUSTABLE 


in excess of that which form work is 
ordinarily called to support. Sheathing 5% 
in. thick was used for these forms, although 
2-in. material was originally planned for. 
These forms in all cases withstood this 
severe test without serious deflection. 

As may be seen from the sketch, the 
framework of the forms was adjustable to 
several sizes of pier. This adjustment was 
accomplished by bolting the wales together 
at the corners through different holes, and 
moving the corner studs in or out. These 
corner posts are specially made with this 
end in view, and were not fastened to the 
wales except as they were held by the 
sheathing. 


THE LOUISVILLE & PORTLAND CANAL was 
turned into a Government waterway by a 
process of gradual absorption, states the an- 
nual report of the chief of engineers, 
U. S. A. As far back as 1826 the Govern- 
ment purchased stock in this canal, a project 
then under construction by a private cor- 
poration. The Government gradually in- 
creased its holdings until it owned all the 
bonds and stock of the company. The canal, 
however, remained under corporate manage- 
ment long after this, or until 1874. The 
Government continued to operate the canal 
under the old toll plan, however, for six 
years longer; and it was not a free water- 
way until 1880. 


PIER FORMS HOLD CONTINUOUS POUR OF CONCRETE MORE THAN 30 FEET HIGH 


NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


Penstock Breaks Cripple 
Seattle Power Plant 


Failure of Two Wood-Stave Pipe Lines from Cedar 
Falls Dam Cause Shut Down of Municipal 
Hydroelectric Works 


Breaks in both of the wood-stave penstocks 
leading from the new Cedar Falls masonry 
dam put the municipal hydroelectric plant of 
the city of Seattle, Wash., out of commission 
on April 5. The power load was immediately 
transferred to the auxiliary steam station at 
Lake Amon so that power and lighting service 
to the city was not cut off. The breaks, which 
were located 1000 ft. from the dam, did not 
interfere with the water supply, for the water 
mains extend from an intake basin at Lands- 
burg, 12 miles east of Cedar Falls. 

It is believed that an unusual volume of 
water in the river, caused by heavy rains, un- 


Kentucky to Spend $2,900,000 for 


Good Roads 


The offer of the State of Kentucky to fur- 
nish financial assistance toward road improve- 
ment has stirred the several counties to an 
unusual degree of activity. It is expected 
that $1,200,000 will be spent this year under 
the State-aid plan and that an additional 
$1,700,000 will be spent by the counties them- 
selves on individual improvements. 


Bills Propose Convict Labor for 
Massachusetts Highways 


Bills have been introduced into the Massa- 
chusetts Legislature to provide that prisoners 
may be employed in large numbers upon the 
highways of the State. Last year an amend- 
ment was passed permitting prisoners to be 
used by counties, cities, and towns on the 


Western Society Would Join 


Military Reserve 


Lieut. Col. W. V. Judson, Engineer Corps U. S. 
Army Addresses Civilian Engineers on 
“Engineering in War” 


Seventy engineers, members of the West- 
ern Society of Engineers, signified their will- 
ingness to take instruction, attend camp, and 
become a part of a civilian military engineer- 
ing reserve, at a meeting held April 5. This 
expression of opinion was the result of a 
request by the officials of the War Department 
studying the proposition of a civilian military 
reserve for national defense. 

The committee of the Western Society of 
Engineers on civilian military reserve, consist- 
ing of H. S. Baker, Dabney Maury, C. C. 
Saner, T. Frank Quilty, Taliferro Milton, 
Ernest McCullough and W. W. De Berard, 


CEDAR FALLS DAM FROM WHICH WOOD-STAVE PENSTOCKS, WHICH BROKE, EXTEND TO SEATTLE’S MUNICIPAL HYDROELECTRIC PLANT 


dermined the foundations of the wood-stave 
pipe lines which, for part of their length, are 
laid in the river bed. A similar accident oc- 
curred in 1911 when a crib dam, above the site 
of the present masonry dam, was carried away 
by high water. 

The wood-stave penstocks which failed have 
diameters of 49 and 68 in. respectively and 
originally tapped the Cedar Lake reservoir 
formed by a small wood-crib dam erected in 
1902. This dam has been superseded by the 
new cyclopean concrete structure, 215 ft. high 
and about 1000 ft. long, shown in the accom- 
panying illustration. The new dam is 9440 
ft. from the power house, while the distance 
to the old dam was about 16,000 ft. 

The 49-in. wood-stave pipe, built in 1904, 
is composed of 30 staves cut from 2 x 6-in. 
stock. The 68-in. pipe was built in 1908. It 
is made of 30 staves cut from 2% x 8-in. 
stock. The bands are of wrought iron, de- 
signed with a factor of safety of 4. The 
highest head under which the wood-stave pipe 
operates is 310 ft. and the sharpest curve is 
18 deg. 

.Many engineering difficulties were encount- 
ered jn laying the pipe lines. Where it was 
necessary to turn with a sharper radius than 
18 deg. riveted steel elbows of 15-ft. radius 
were inserted. At the lower ends of each 
line the wood-stave sections joined riveted 
steel lines. 

The first indication of an accident to the 
pipe line was when gravel was shot into the 
turbines. 


roads, under the custody of the local sheriffs. 
The present bills seek to broaden the scope of 
this work and to place it under the supervision 
of the State Highway Commissioner, as recom- 
mended by the National Committee on Prisons 
and Prison Labor. 


Need $13,500,000 Extra to Complete 
New York Barge Canal 


That $13,500,000 in addition to the original 
appropriation of $101,000,000 will be needed 
to complete the New York State Barge Canal 
is the reported statement of Frank M. Will- 
jams, State engineer and surveyor. It was 
also said that if the money was made available 
in time the entire system could be put into 
service in 1917. The $4,000,000 appropriation 
now pending before the Legislature will be 
needed to complete existing contracts and will 
not warrant the making of any new ones. 


Ohio Board of Boiler Rules Indorses 


American Society Code 


H. V. Neff, chairman of the Ohio Board of 
Boiler Rules has issued a notice authorizing 
certified inspectors to inspect during construc- 
tion, and on completion to stamp Ohio-Stand- 
ard on any boiler constructed in accordance 
with the rules formulated by the Boiler Code 
Committee as submitted to the council of the 
American Society of Mechanical Engineers, 
Feb. 13. 


learned from the War Department that as yet 
it was not in a position to propose a definite 
plan of co-operation by which civilian engi- 
neers can be enrolled in a reserve available in 
time of need. By direction of Secretary Gar- 
rison the general staff is now engaged in for- 
mulating recommendations for a more efficient 
army and an adequate reserve of men and 
equipment. Although the plans are still in 
a formative stage tentative letters have been 
drawn up to be sent to the engineering so- 
cieties should necessary authority and funds 
be obtained. 

The committee will be continued and will 
increase its membership by admitting such 
as may become interested in the movement. 
It will continue the study of military engineer- 
ing by lectures and discussions so that when 
the time comes for the War Department to 
propose a definite plan the society will be in 
a position to co-operate immediately. 

The War Department now maintains lists 
of reserve officers for volunteer troops. Engi- 
neers who have had military training in col- 
lege or experience in the army or in the na- 
tional guard may enroll themselves on the 
reserve list of engineer officers by passing a 
regular examination in military and engineer- 
ing subjects in accordance with general order 
54, Several members of the Western Society, 
including Capt. L. S. Marsh, First-Lieut. H. 
S. Baker, assistant city engineer of Chicago; 
D. A. Tomlinson, assistant engineer of the 
Chicago & Western Indiana Railroad, and 
C. C. Saner, assistant engineer, city of Chi- 
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cago, are members of Company A, of the First 
Battalion of Engineers of the Illinois National 
Guard. 

Lieut.-Col. W. V. Judson, of the U. S. Engi- 
neer Corps addressed the society on “Engi- 
neering in War,” describing the various duties 
of the army engineer in service. Colonel Jud- 
son was a military attaché with the Russian 
army during the Russo-Japanese war and en- 
tertained the society with some extremely in- 
teresting information. His talk was illus- 
trated by a large number of slides showing 
actual war scenes during the far eastern con- 
flict as well as “good practice” in military 
engineering work. 

About 225 men attended the meeting. The 
meetings for the past year have averaged 
well above the 200 mark. 


Wisconsin Student Exposition 
Attracts Large Attendance 


The exposition given by the students of the 
University of Wisconsin, which was held at 
Madison, March 25, drew an attendance of a 


made with O. T. Boyd, division passenger 
agent, Pennsylvania Railroad, 263 Fifth Ave- 
nue, New York City. 

Some papers to be read at the convention 
have already been received and others are 
promised. Thursday, May 13, has been set 
aside as Superintendent’s Day. The question 
box will be taken up and general waterworks 
topics will be discussed. 


Connecticut Board of Health Seeks 


Control over Stream Pollution 


Broad powers in controlling the discharge 
of sewage into the inland and tidal waters of 
Connecticut are granted to the State Board of 
Health in a bill now before the Legislature. 
By the terms of the proposed act the board 
of health may make and enforce rules and 
regulations and order works to be executed to 
prevent the pollution of streams. An im- 


portant provision vests the health board with 
power to compel the operation of sewerage 
systems and treatment works in a manner 
which shall protect the public health. After 
the passage of the act no sewerage system or 


Plans for Removing Public Service 
Commissioners Modified 


According to press reports from an ap- 
parently reliable source the evidence brought 
out by the recent investigation of the New 
York Public Service Commission for the first 
district is not believed by Governor Whitman 
to contain evidence which warrants the re- 
moval of any of the present commissioners. 
The same report states that the present plan 
is to legislate both Public Service Commis- 
sions out of existence and replace them by a 
single commission of seyen members, with 
two additional members who will hold office 
until the completion of the dual subway sys- 
tem in New York City, and who will super- 
vise that work. The present State adminis- 
tration would, of course, name the new com- 
missioners, and it has been rumored that Wil- 
liam Hayward, formerly legal adviser to the 
Governor, is slated for the chairmanship of 
the new body. i: os 

In the meantime, Mr. Hayward has been 
appointed by the Governor and confirmed by 
the State Legislature to the vacancy created 


ENGINEERS’ EXHIBIT AT STUDENTS’ EXPOSITION 


thousand. An endeavor was made to make 
this exposition truly representative of the 
various aims of the university and the civil 
engineers were represented by exhibits that 
included surveying instruments, a model of a 
sewage disposal plant, a miniature railway, 
a model of a water turbine, specimens of pav- 
ing materials and other equipment and con- 
struction lying within their field. 


To Charge Royalty on Sand and 
Gravel in Great Lakes 


Regulations have been adopted in Ontario, 
Canada, governing the leasing of sand and 
gravel concessions in the Great Lakes. The 
Minister of Lands, Forests and Mines may 
grant licenses for the removal of these ma- 
terials, allowing each licensee one dredge or 
operating plant for a fee of $100. He may fix 
a royalty rate per cubic yard and require a 
plan of the area to be operated and a monthly 
statement of operations. His agents are to 
have full access to the concessions for pur- 
poses of inspection and no sand or gravel may 
be exported from the country without his 
consent. 


American Waterworks Association 
Plans for Convention 


The Hotel Gibson has been selected as the 
headquarters of the American Waterworks 
Association for its thirty-fifth annual conven- 
tion, to be held in Cincinnati, Ohio, May 10- 
14. The transportation committee has made 
arrangements with the Pennsylvania Railroad 
for a special train from New York. This will 
leave 10.04 a. m., Sunday, May 9, and arrive 
at Cincinnati 6.30 a.m., May 10. The regular 
one-way fare from New York to Cincinnati is 
$18.68. Reservations on this train should be 


auxiliary works may be built until the design 
has received the approval of the State Board 
of Health. The right of appeal to the su- 
perior court from an order of the health board 
is granted. The penalty for the discharge of 
sewage without a permit is $500 and $50 for 
each day the offence is maintained. 


Chicago Votes $4,000,000 Bonds for 
Municipal Works 


At its election on April 6 the City of Chicago 
approved bond issues for municipal work 
exceeding. $4,000,000. As a result of the de- 
cision of the electorate $700,000 will be avail- 
able for garbage plant improvements; $500,- 
000 for the completion of a hospital; $2,000,- 
000 for fire and police stations; $600,000 for 
bathing beaches and playgrounds; and $310,- 
000 for dormitory and women’s shelter house. 


Illinois County Highway Men 


Organize ; 

About 100 Illinois county highway superin- 
tendents met at Springfield, March 30 to April 
2, in connection with the short course in high- 
way engineering given by the State Highway 
Commission. An organization of county high- 
way superintendents was effected at that time 
with the following officers: President, R. W. 
Osborn, Livingston County; vice-president, P. 
B. Wilson, Williamson County, and W. Emory, 
Peoria County,  secretary-treasurer. The 
State was divided into seven geographical dis- 
tricts and a director was elected from each 
district as follows: P. O. Thomas, St. Clair 
County; G. C. Fairdo, Champaign County; 
Edwin White, Sangamon County; E. R. Gates, 
Du Page County; E. S. Mokinger, Fulton 
County; Alexander Anderson, Ogle County and 
George H. Brown, White County. 


MODEL OF SEWAGE DISPOSAL PLANT 


by the expiration of the term of Milo R. 
Maltbie. The new commissioner was first 
assistant to Governor Whitman when the 
latter was District Attorney of New York. 
There was a lively fight over the confirmation 
of this appointment on the Senate floor. Re- 
publican leaders defended the appointment by 
saying that it was a return to the practice 
of selecting men for their ability, inaugurated 
by Governor Hughes in first forming the com- 
mission. It has been pointed out that Mr. 
Maltbie was one of Governor Hughes’ first ap- 
pointees to the Public Service Commission. 


Asks Co-operation to Minimize 
Openings in New Pavements 


Marcus M. Marks, president of the Borough 
of Manhattan, New York City, will hereafter 
make public lists of streets which are about 
to be paved or repaved: This is being done 
in the expectation that those having, or about 
to install, subsurface structures, will make all 
repairs, alterations or installations promptly 
after publication of the list and, in this man- 
ner, prevent cuts in new pavements. 


New Water Commission Appointed 
for California 


Under the law passed by the last legislature, 
Governor Johnson of California on March 15 
appointed a new water commission, consisting 
of Irving Martin, A. E. Chandler and W. A. 
Johnstone, which will have jurisdiction over 
all water rights, irrigation problems and appli- 
cations to appropriate water for all purposes. 
It is hoped that with the powers given the 
new commission it will be possible to untangle 
conflicting water claims in the State and estab- 
lish rights to better advantage than formerly. 

\ 


— 


Snow-Fighting Methods Clear New York’s Streets 
After Record April Storm 


A 10-Inch Fall Last Saturday Almost Doubled the Former Mark of 5.5 Inches Recorded by the U. S. Weather 
Bureau on April 9, 1907. Sewers and the Street Hydrants Were Used Effectively for Disposing of the Snow 


Typical Scenes on Upper 
Broadway After Storm 


1. Teams waiting to dump at 
Broadway manhole. 


2. Discharging load into sew- 
er from bottom-dump wagon. 


3 and 5. Clearing gutters 
with hydrant streams. 


4. End-dump cart at man- 
hole. 


6. Two carts. discharging 
simultaneousely. 
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Imperial Valley Flood Protection 
Inspected by Secretary Lane 


Secretary Lane returned East from the Pa- 
cific Coast by way of Yuma and Phoenix, 
stopping off long enough to look over the gov- 
ernment work in protecting Imperial Valley 
from the flood waters of the Colorado, as well 
as the reclamation service work on the Salt 
River Project. In commenting on the Im- 
perial Valley situation Mr. Lane pointed out 
that the work now under the direction of Gen. 
W. L. Marshall, one half of which is being paid 
for by the Government and the other half by 
the water users of the valley, would insure the 
protection of the valley temporarily, and that 
beyond the immediate needs the Administra- 
tion has formulated no definite policy. 

He referred to the fact that for the past 
year engineers in the employ of the Federal 
Government have been engaged in a prelimi- 
nary survey of the upper river, but have as 
yet made no report. The final and permanent 
solution of the problem of controlling the 
Colorado, he intimated, may prove to be in the 
construction of reservoirs in the upper reaches 
of the river. 


Giant Blast at Quarry Required 
Six Months’ Preparation 


The face of a limestone quarry near River- 
side, Cal., owned by the Riverside Portland 
Cement Company, was recently broken up for 
convenient handling in a single gigantic blast 
that utilized 60 tons of explosives and moved 
between 125,000 and 135,000 tons of rock. 
During the past 6 months a crew of men have 
been constructing, behind the face of the 
quarry, a T-shaped tunnel 500 ft. long in 
which to place the powder charges. For two 
weeks prior to the blast twenty men were en- 
gaged in loading eleven wells spaced at inter- 
vals along the tunnel line. The effect of the 
explosion, it is reported, was to shatter a sec- 
tion of the face of the quarry 160 ft. high and 
900 ft. long, which will supply the cement 
plant with enough limestone to last nearly a 
year. 


Big Demand for Space at 1916 
Chicago Cement Show 


It has been found necessary to secure the 
First Infantry Armory in addition to the 
Coliseum and the Annex for the Ninth Annual 
Cement Show to be held in Chicago in Feb- 
ruary, 1916. All the space available in the 
Coliseum and the Annex was assigned to the 
one hundred exhibitors who applied in time to 
participate in the drawing, which would have 
meant that forty exhibitors who had. partici- 
pated in the eighth show, as well as seventy 
other applicants for space, could not be ac- 
commodated. Arrangements were made, there- 
fore, to rent the armory. The show will open 
Feb. 12, 1916, which a change from the date 
originally set, and will close Feb. 19. 


Conference Discusses Route of Pro- 
posed Dixie Highway 


A conference to decide upon the route of 
the proposed Dixie Highway between Chicago 
and Miami, Fla., was held at Chattanooga, 
April 4. Governors of a number of the south- 
ern States were present and there were large 
delegations from the cities through which the 
new road will pass. 

President Wilson sent to Congressman Moon, 
of Chattanooga, the following telegram, which 
was read at the conference: 

“May I not through you convey my cordial 
congratulations upon the inauguration at 
Chattanooga to-day of the Dixie Highway, pro- 
jected to run from Chicago to Miami? Such a 
highway will be of the greatest importance 
alike to the people of the East, the South and 
the Middle West, and I shall watch its progress 
toward completion with the greatest interest.” 


A plan is said to have been agreed upon for 
the appointment of State commissions to select 
the highway route. 


River on the Rampage Plays with 
Concrete Road 


Flowing at an estimated rate of 40 mi. per 
hour, the Ohio River recently overflowed near 
Evansville, Ind. Lying in the path of the 
turbulent waters was the Henderson road 
paved for 1300 ft. with a reinforced-concrete 
pavement, 15 ft. wide, with expansion joints 
every 30 ft. The accompanying photographs 
show how the huge slabs of concrete pave- 
ment were lifted by the raging water and car- 


Plan Improvements to Prevent Sub- 
way Accidents in New York 


To safeguard against an accident similar 
to that which occurred in the New York City 
subway, Jan. 6, and which was described in 
this journal Jan. 9, the Public Service Com- 
mission of the First District, New York, has 
directed its counsel to prepare an order to the 
Interborough Rapid Transit Company em- 
bracing the following requirements: A sepa- 
rate and complete telephone system to be in- 
stalled with telephone stations at frequent in- 
tervals along the roadway between stations; 
an improved lighting system to be installed 
throughout the subway, so arranged that, in 
case of failure of one source of supply, another 


HUGE 30-FOOT SLABS OF REINFORCED-CONCRETE PAVEMENT AFTER BEING SUBJECTED TO SEVERE TEST 


ried to one side of the road. One slab was 
moved 30 ft. and did not disclose a crack as a 
result of its rough handling. Seven others 
were more or less tumbled about without the 
slightest damage and four more showed slight 
transverse cracks, due to the fact that when 
they fell to place off the roadbed they did not 
lie level. 


Organize to Clean Chicago 


Plans for cleaning Chicago were outlined 
last week at the first. business meeting of the 
Clean Chicago Federation, a new organization 
which proposes to rid the air of smoke, the 
streets of dirt, the city of vice, in other words 
make Chicago as near clean as human agency 
can. It is the aim of the federation to enlist 
a membership of 200,000 to carry out its plan. 
With this membership any candidate for office 
will have to stand for decency, it is argued, 
if he is to be given the vote of the members. 


Canada to Operate National Trans- 
' continental Railway 


The Canadian Government will at once, it 
is stated, begin operating the National Trans- 
continental Railway, which extends from Monc- 
ton, N. B., to Winnipeg, Man., a distance of 
1800 mi. The Grand Trunk Pacific Railway, 
for which the line was built, has declined to 
lease or operate it, on the ground that the 
terminals in Quebec are not finished, and that 
the road is otherwise incomplete. 


Water Turned into New San Diego 
Supply Conduit 


Formal opening of a $135,000 extension of 
the San Diego Water Supply system took 
place Mar. 27 when Mayor O’Neal of that city 
opened the conduit intake at the mouth of 
Morena Gorge. The work has involved the 
construction of a 64% mi. conduit along Cotton- 
wood Creek between two dam sites in the sys- 
tem. The conduit has a capacity of 40,000,000 
gal. per 24 hr. and was found to be necessary 
after the completion of other parts of the sys- 
tem, because of the heavy percentage of the 
flow lost in seepage when the water followed 
the natural channel. 


will automatically take its place; to install an 
additional, independent source of power supply 
for operating the ventilating fans; power, 
signal and light cables to be rearranged in 
manholes so as to guard against a_ break- 
down in one class of cables being communi- 
cated to another; ventilating outlets for exist- 
ing subway manholes to be installed where 
required and additional ladders and stairways 
from the subway to the street through exist- 
ing ventilating chambers to be installed for 
use aS emergency exits. 


Toronto Good Roads Convention 
Attracts Attendance of 2000 


Two thousand delegates from the United 
States and the Dominion of Canada were pres- 
ent at the Canadian and International Good 
Roads Association Convention at Toronto, 
Ont., March 23. 


‘“It Pays to Advertise”’ 


Among replies to its advertisements the 
Pelton Water Wheel Company, of San Fran- 
cisco, has received the following remarkable 
letter: 

Pelton Wheel & Electrical Co., 

San Francisco, Calif. 

Dear Sirs: 

Mr. Pelton I have discovered a new force, 
the sculler of physical force never would dream 
of. 

Wheel six feet in diameter, one hundred 
pound power with unlimited speed. Would 
that give force enough to supply several hun- 
dred burners for electric light? 

I fully understand the velocity when you 
increase your speed you loose your force. 

Yours truly, 


Officials and Engineers Indorse 
Illinois Waterway Bill 


A public discussion of the Illinois deep 
waterway bill which calls for the immediate 
improvement of the waterways of the State by 
constructing an 8-ft. channel, using the Illinois 
and Michigan canal and the Illinois River, was 
held at Springfield, March 24. This bill is 
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advocated by Governor Dunne and was in- 
dorsed at the meeting by the following speak- 
ers: Attorney General Lucey; United States 
Senator Lewis; Lyman E. Cooley, consulting 
engineer of the Chicago Sanitary District; 
E. J. Kelly, assistant chief engineer of the 
Chicago Sanitary District; and Leroy K. Sher- 
man, member of the Rivers and Lakes Com- 
mission. 


Pumps Begin to Unwater Huge 
Cofferdam for 1000-Foot Pier 


Unwatering the cofferdam for the shore end 
of the new Forty-sixth Street pier, New York 
City, was begun on March 29. This structure, 
which was described in the Engineering 
Record of July 18, 1914, page 68, is one of the 
deepest large unbraced cofferdams ever con- 
structed. It is roughly 800 x 250 ft. in plan, 
and will be pumped to an elevation 44 ft. below 
mean low tide. One No. 10 centrifugal pump 
of 2500 gal. capacity had taken the water 
down about 7 ft. below low tide on April 6. 
Pumping is proceeding slowly, this pump be- 
ing run only sixteen hours a day, in order 
that the behavior of the cofferdam may be 
closely watched. The steel sheeting is driven 
to rock at all points, and the rock is overlaid 
with stiff blue clay. Excellent material was 
found for filling the cofferdam, and the maxi- 
mum leakage so far observed is only about 
600 gal. per minute. 

A raft 36 ft. square containing three solid 
courses of timber is being built to float the 
second-stage pumps. Two 1000-gal., and one 
450-gal. electrically driven pumps will be 
mounted on this raft to complete the unwater- 
ing. The pump now being used is mounted on 
stone banking inside the river arm of the 
coffer. This is supplied with steam from a 
floating driver tied up along the cofferdam. 
Unwatering will probably be finished and work 
begun in the cofferdam in a month. 


Adopt Society of Mechanical Engi- 


neers Boilers Specifications 


Boiler specifications prepared by the Amer- 
ican Society of Mechanical Engineers, as- 
sisted by a joint committee of the American 
Boiler Manufacturers’ Association and the Na- 
tional Tubular Boiler Association were re- 
ported on and unanimously adopted at a meet- 
ing in Pittsburgh March 29. Ways and 
means were discussed for promoting them and 
inducing the various States to adopt them. 


Lake Keechelus Dam Breaks 


The Government dam impounding the wa- 
ters of Lake Keechelus, just east of the sum- 
mit of the Cascade Mountains in Washington, 
broke March 26. The water goes into the 
Yakima River and flows past the towns of 
Easton, Ellensburg, North Yakima and smaller 
communities along the Yakima Valley. The 
river was able to hold the water that poured 
into it and the Chicago, Milwaukee & St. Paul 
Railway, which would be the heaviest sufferer 
by a flood of the upper Yakima River, says 
the situation is not alarming—that not even 
wagon bridges will be lost. The dam has been 
in service a number of years. 


Miraflores Purification Plant in 


Service at Panama 


The new filtration plant at Miraflores, in 
the Canal Zone, the largest and most com- 
plete purification plant in Central America, 
was placed in service on Sunday, March 14. 
All water supplied to the Canal villages south 
of Paraiso and the city of Panama, according 
te the “Canal Record,” is now purified at this 
planu after being pumped from the Chagres 
River at Gamboa. The water passes first 
through: a process of aeration, followed by 
coagulation, sedimentation and filtration, 
after which it is treated with hypochloride 
of lime. 


Georgia Plans Conference on Sani- 
tary Engineering 


In an effort to create throughout Georgia 
an appreciation of the importance of sound 
doctrines concerning water supply and sewer- 
age a State conference, to be held at the Uni- 
versity of Georgia, in Athens, on April 19 and 
20 has been arranged by Prof. C. M. Strahan. 
This is a new form of university extension 
effort to which the Georgia institution is al- 
ready committed in agriculture and road- 
building. Among those who will deliver ad- 
dresses are Leo Hudson, consulting engineer, 
of Pittsburgh; Leonard Metcalf, of the firm 
of Metcalf & Eddy, Boston; C. C. Hommon 
and P. H. Norcross, of Atlanta; and Roy C. 
Werner, analyst of the State Board of 
Health. 


Chicago Engineers Discuss Their 
Commercial Welfare 


Relations to the engineering profession of 
commercial and financial organizations and 
of the opportunities for mutual service were 
discussed at a recent meeting of engineers 
who are members of the Chicago Association 
of Commerce. It was suggested that the Asso- 
ciation would materially promote the interests 
of its engineering members by having on file 
at headquarters information relating to qual- 
ifications for certain classes of work, and be- 
ing prepared to advise inquirers accordingly, 
and thus bring the members of the profession 
in Chicago more prominently before the public 
of the United States and Canada. 

It was also noted that while the engineers 
in Chicago maintain societies and clubs of a 
professional nature and those for social pur- 
poses, there is no organization in Chicago for 
the express purpose of promoting the commer- 
cial welfare of engineers. It was contended 
that this service might be performed by the 
association while subserving the interests of 
manufacturers, distributors and professional 
people other than engineers. 

While discussing the merited honors con- 
ferred upon Colonel George W. Goethals and 
Colonel William C. Gorgas, attention was 
called to the splendid service given by the late 
Colonel David DuB. Gaillard, and the sugges- 
tion was made that recognition should be given 
to him and his family for the sacrifices en- 
dured while engaged in the great work at 
Panama. Resolutions will be submitted to the 
President of the United States, and members 
of Congress, as a memorial to him. 


Week of Celebration to Commem- 
orate Canal Opening 


To fittingly commemorate the opening of the 
Dalles-Celilo Canal, which removes the last 
barrier to the free navigation of the Columbia 
River and its tributaries, from the Pacific 
Ocean for 500 miles inland, a series of celebra- 
tions, extending from Lewiston, Idaho, to As- 
toria, Oregon, will be held during the week of 


‘May 3-8, 1915. 


Install Liquid Chlorine Plant at 
Sacramento Intake 


A liquid chlorine plant was put in opera- 
tion on March 4 at the intake of the city water 
supply for Sacramento, Cal., and, pending re- 
adjustment of the dose when culture tests have 
been made, the initial rate of charging was one 
part of chlorine per 4,000,000 parts of water. 
The charging plant consists of three units 
housed in corrugated iron sheds and placed 
over the intake in the Sacramento river. The 
equipment was supplied by the Electro Bleach- 
ing Gas Company, of New York. 

The purification plant is a temporary ex- 
pedient and is provided for immediate relief 
from the high typhoid bacteria content of the 
river water. G. H. Wilhelm and Prof. Charles 
G. Hyde are preparing plans for new city 


water-supply and sewage-disposal systems, and 
it is expected that permanent changes will be 
made as soon as feasible. Advance reports 
of the investigations being made by these two 
engineers are to the effect that a single dis- 
tributing system will be recommended for 
Sacramento instead of separate systems for 
domestic and high-pressure uses, as first sug- 
gested. It is now proposed to increase the 
pressure in the business section from 45 to 75 
or 80 lb. per sq. in., and from 60 to 65 lb. per 
sq. in. in the residence district. 


News of Engineering Societies 


The Engineers’ Club of Trenton has rented 
rooms in the Trent Building for a headquarters 
of the club. 

The Southwestern Waterworks Association 
will hold its annual convention at Galveston, 
Texas, June 14-16. 

The National Fire Protection Association 
will hold its annual meeting at the Hotel Astor, 
New York City, May 11-13. 

The Rochester Engineering Society heard 
E. J. Mehren, editor of the Engineering Record, 
speak on “The Making of a Technical Journal” 
at a meeting held in that city April 9. 

The Associated Engineering Societies of St. 
Louis held a joint meeting in that city April 7. 
Edward E. Wall, water commissioner of the 
city, spoke on “The Future Water Supply of 
St. Louis.” 

The Canadian Society of Civil Engineers 
heard a paper on “Edmonton’s Tunnel Sewer- 
age System,” by A. J. Latornell, read by Prof. 
E. Brown at a meeting held in Montreal April 
8. The subject was illustrated by lantern 
slides. 

The Brooklyn Engineers’ Club heard a paper 
by M. H. Freeman and J. F. Sanborn on “Grout- 
ing the Shafts, Tunnels and Other Structures 
of the Catskill Water Supply System” at a 
meeting held in that borough of New York 
City April 8. 

The Engineers’ Section, Chicago Association 
of Commerce, will be addressed April 23 by 
C. E. Drayer, of the New York, Chicago & St. 
Louis Railroad Company and chairman of the 
publicity committee of the Cleveland En- 
gineers’ Club. His subject will be “Engineer- 
ing Publicity.” 

The Colorado Association of members of the 
American Society of Civil Engineers will hold 
a meeting in Denver April 10, which will be 
preceded in the afternoon by a visit to the 
Colfax-Larimer Viaduct, now in the course of 
construction. H. S. Crocker, consulting en- 
gineer in charge of the work, and his assistants 
will act as hosts. Charles V. Eades, of the 
Standard Asphalt & Rubber Company, Chicago, 
will address the evening gathering on “Water- 
proofing and Insulation.” 

The Efficiency Society of America was in- 
corporated at Columbus, Ohio, April 2, by 
G. E. Burroughs, L. B. Passmore, Grover 
Schaible, Anthony Golubich and H. B. Hatch, 
of Cleveland and Pittsburgh, in behalf of a 
charter membership association of some 1500 
technical and commercial men resident in 
Canada, the United States, Mexico and South 
America. The objects for which the society 
has been formed are to promote questions re- 
lating to administrative, productive and com- 
mercial efficiency; to promote questions re- 
lating to domestic and foreign trade, with 
especial reference to trade expansion and en- 
gineering construction opportunities for the 
individual, professional, technical and business 
man, and to maintain a free information and 
statistical exchange for the use of the mem- 
bers. The society will publish a monthly and 
weekly journal, first issue to appear May 1. 


Personal Notes 


Homer Hamlin, city 
Angeles, Cal., has resigned. 

John J. Collins has been appointed commis- 
sioner of street cleaning of the Borough of 
Richmond, New York City. 


engineer of Los 
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Spire Pitou, Jr., has succeeded Lewis Nixon 
as commissioner of public works of the 
Borough of Richmond, New York City. 


H. C. Kittredge, of Rochester, N. Y., has 
been engaged as consulting engineer on the 
new waterworks system of Oakfield, N. Y. 

Edward M. Bigelow has resigned from the 
office of highway commissioner of the State of 
Pennsylvania. He was appointed to this office 
in 1911. 

E. A. Bonney has assumed the office of con- 
sulting engineer of the New York State high- 
way department, succeeding George A. 
Ricker, resigned. 

W. H. Boeh has been appointed county sur- 
veyor of Hamilton County, Ohio. He suc- 
ceeds Clinton Cowen, recently appointed State 
highway commissioner. 

Samuel D. Foster has resigned from the 
office of chief engineer of the Pennsylvania 
State Highway Department. He was _ap- 
pointed to that office in June, 1911. 


S. Wiley Wakeman, until recently with the 
New York Shipbuilding Company, Camden, 
N. J., is now general superintendent of the 
Fore River Shipbuilding Company, Quincy, 
Mass. 

Hurlbut S. Jacoby, formerly chief engineer 
of the Standard Steel Construction Company 
at Welland, Ont., has been appointed instruc- 
tor in civil engineering at Pennsylvania State 
College. 

W. A. Calhoun, consulting engineer of the 
Southwestern Kentucky Electric Railway, 
Light & Power Company, has been appointed 
a member of the park commission of Pa- 
ducah, Ky. 

H. M. Sharp has been appointed construc- 
tion deputy by Clinton Cowen, the newly ap- 
pointed commissioner of State highways of 
Ohio. Mr. Sharp was formerly connected with 
the Kelly Construction Company of Bryan, 
Ohio. 

F. D. Huntington has been elected vice- 
president of the John W. Cowper Company, 
engineers and contractors, of Buffalo, N. Y. 
Mr. Huntington was formerly connected with 
the English contract department of the J. G. 
White Companies, and more recently with the 
Brazil Railways. 

Alexander Robertson, assistant to the presi- 
dent of the Missouri Pacific Railway, has 
been appointed to the position of chief operat- 
ing official. E. J. Pearson, whose appointment 
to the first vice-presidency of another line is 
announced elsewhere in these columns, for- 
merly had charge of this department. 


J. G. White & Company, of New York, have 
been retained as consulting engineers by the 
Public Service Commission of the First Dis- 
trict, New York, to work with the engineering 
department of the commission in perfecting 
some new system of ventilation for the sub- 
ways now under construction in New York 
City. 

Clifford B. Moore has been appointed con- 
sulting engineer of the Borough of Queens, 
New York City, succeeding Foster Crowell, 
whose death was announced in this journal 
April 3. Mr. Moore was in charge of the 
borough topographical bureau previous to this 
appointment, and before that was connected 
with the Croton Aqueduct Commission of 
New York City. 


T. J. Wyche, chief engineer of the Western 
Pacific Railroad, has been appointed assistant 
general manager, with headquarters at San 
Francisco. Mr. Wyche was appointed to the 
position of chief engineer in 1910. Previous 
to that he was construction engineer on the 
Union Pacific and had charge of railroad con- 
struction costing several million dollars. 


H. L. Bowlby, State highway engineer of 
Oregon, has resigned, but will be retained by 
the State to continue in charge of the work 
in Hood River County. He will also have 
charge of the settlement of all disputes for 
work done under his direction in Columbia, 
Clatsop and Jackson Counties. He was ap- 


pointed to the office of State highway engineer 
in June, 1913. 

John E. Bowe, formerly commissioner of 
street cleaning of the Borough of Richmond, 
New York City, has been appointed assistant 
commissioner of public works of that borough. 
Mr. Bowe was deputy commissioner of the 
Department of Water Supply, Gas and Elec- 
tricity of the city of New York, in charge of 
the Richmond Borough office previous to his 
appointment as street-cleaning commissioner. 

BE. I. Cantine has succeeded H. L. Bowlby 
as State highway engineer of Oregon. Mr. 
Cantine, previous to this appointment, was 
engaged in an engineering and contracting 
business in Portland, Ore. He has practised 
as an engineer since 1887, having been grad- 
uated in that year from the University of 
Illinois. A great part of his work has been 
in connection with the location, design and 
construction of railroads. 


Mahlon Averill and Howard B. Matthews 
have become associated under the firm name 
of the Averill-Matthews Company, for the pur- 
pose of doing a general contracting business, 
with offices in the Essex building, Newark, 
N. J. Mr. Averill, who is president and gen- 
eral manager of the company, has been asso- 
ciated with John W. Heller, a contractor of 
Newark. Mr. Matthews, who is secretary and 
treasurer, was once an assistant engineer in 
the U. S. Reclamation Service and-has re- 
cently been connected with the work of the 
Pearson Engineering Corporation in Spain. 


H. A. Bayfield, who was for four years 
superintendent of dredges for the Department 
of Public Works of Canada, in British Colum- 
bia waters, has been appointed principal assist- 


ant engineer of the harbor development work, 


being carried on by the Department of Rail- 
ways and Canals at Port Nelson. He is now 
in Ottawa, superintending the design and 
construction of additional equipment for this 
development. When this is completed he will 
take up headquarters at Port Nelson, where 
his work will consist of looking after the sev- 
eral dredges and other mechanical equipment 
in use on the project. 


John W. Cowper has resigned from the 
office of vice-president of the Lackawanna 
Bridge Company of Buffalo, to become presi- 
dent of the recently incorporated John W. 
Cowper Company, which will engage in a 
general engineering and contracting business, 
with offices at the Fidelity Building, Buffalo, 
N. Y. Mr. Cowper has practised as an engi- 
neer since 1888, and has done considerable 
work in connection with railroad construc- 
tion and steel erection. In 1894 he was engi- 
neer for James Stewart & Company, engaged 
on the erection of the buildings for the plant 
of the British Westinghouse Electric & Man- 
ufacturing Company in Manchester, England. 


William D. Uhler, formerly principal assist- 
ant engineer of the Bureau of Highways of 
the city of Philadelphia, has been appointed 
chief engineer of the State highway depart- 
ment of Pennsylvania, succeeding S. D. Fos- 
ter. Mr. Uhler started in engineering work 
in 1890 in the service of the Lehigh Valley 
Railroad. From that time until 1904 his 
activities were principally confined to railroad 
work. During that year he was appointed 
roads engineer of Carolina County, Md., in 
which office he remained until 1908, when he 
was appointed second assistant to the chief 
engineer of the Maryland State Road Com- 
mission. He was appointed to his office in 
the Philadelphia highway bureau in 1912. 


Edward J. Pearson has been elected first 
vice-president of the Texas & Pacific Railway, 
with headquarters at New Orleans. Mr. 
Pearson was graduated from Cornell Univer- 
sity in 1883 and entered the service of the 
Northern Pacific as an assistant engineer on 
construction work. In 1885 he became super- 
visor of bridges, buildings and water supplies 
on the Minnesota division of the same rail- 
road, in which capacity he served for a period 
of five years. He attained the grade of prin- 
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cipal assistant engineer on the Chicago & 
Northern Pacific and Wisconsin Central lines 
in 1892, and in 1894 joined the operating de- 
partment as superintendent of the Missouri 
& Yellowstone division. He became chief en- 
gineer of the Northern Pacific in 1904 and 
in 1911 was elected first vice-president of the 
Missouri Pacific. 


Obituary Notes 


William Hunter, chief engineer of the 
Philadelphia & Reading Railway, died in 
Philadelphia, April 3. He entered the railway 
service in 1872 as a chainman in the employ 
of the company of which he subsequently be- 
came chief engineer. In 1876 he engaged for 
a brief period in mining work, and in 1877 
as a level man, and later as division engineer 
on the location and construction of the Pitts- 
burgh & Lake Erie Railroad. He returned to 
the Philadelphia & Reading in 1878 and re- 
mained in its service continuously until, in 
1900, he attained the grade of chief engineer. 


Francis Hopkinson Smith, engineer, author 
and artist, died April 7, in his seventy-seventh 
year, at his home in New York City. Al- 
though Mr: Smith was best known in later 
years for his literary efforts, his first book did 
not appear until after his forty-fifth year, at 
which time he had already accomplished much 
in engineering work. His early activities 
were confined chiefly to the construction un- 
der contract with the Government of seawalls, 
breakwaters and other works around New 
York harbor and Long Island Sound. Among 
other structures he built the Race Rock light- 
house and the foundations for other light- 
houses, the Governor’s Island seawall, break- 
waters at Bridgeport, Stonington, Port Jef- 
ferson and Block Island, and the jetties at the 
mouth of the Connecticut River. He also built 
the waterworks systems at Mount Vernon, 
N. Y., and at Fishkill and Matteawan (now 
Beacon):' He was elected an associate of the 
American Society of Civil Engineers in 1892. 
His best known book dealing with engineering 
work is “Caleb West, Master Diver,” which 
tells of the construction of a lighthouse. 


Civil Service Examination 
Examinations Previously Announced 


See Eng. 
Date Record 

April 14— Civil engineer and drafts- 
man, ship draftsman, 
Navy Department; me- 
ehanical draftsman, 
topographic draftsman, 
Panama Canal service; 
engineer, Indian serv- 

ice, United States..... Feb. 6 


Government service; 

salary $1200-$1500.....Mar. 20 
May 1—Utilities Investigator, 

State of Illinois; salary 

$100 to $150 per month..April 3 


Business Notes 


Douglas F. Stevens, superintendent of the 
Acme Brick Company, Cayuga, Ind., has been 
elected vice-president of the Illinois Clay Manu- 
facturers’ Association. 

The Chesapeake Iron Works, of Baltimore, 
and the Lauer & Harper Company, of West- 
port, Md., have consolidated and will be known 
hereafter under the name of the former con- 
cern. The enlarged company will devote itself 
principally to the design, manufacturing and 
erection of steel structures of all kinds. 

J. P. Rapp, steel wheel specialist, has re- 
signed from the Forged Steel Wheel and allied 
companies and has been appointed vice-presi- 
dent of the Gulick-Henderson Company, of 
Pittsburgh, Pa. Mr. Rapp assisted C. T. Shoen 
in developing his car wheel and has been con- 
nected with the industry since its inception. 
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